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As the world economy shifts into a more
globalized era, presently every developing nation is
harnessing its resources in an effort to take part in a more
free trade regime. Globalization promotes the practice of
free trade and it is believed to promote a more leveled
playing field in the world market, as tariff rates are driven
down to near 0%. Globalization in the long run, rewards
efficient producers the competitive advantage that ensures
its position in the global market. Even with the promise of
more wealth and ensuring increased welfare for all, the
issue of increased competition domestically in the midst of
trade liberalization for both developed and developing
nations is widely discussed. With all of the advantages of
free trade, however some economists are skeptical about
the downside of globalization which include increased
episodes of wage inequality especially between the skilled
and unskilled workers, not only in different countries but
even within the border of a particular economy. These
episodes according to past literatures are experienced in
both developed and developing nations all around the world
such as the United States, the United Kingdom, Mexico,
Colombia, Brazil and India. The objective of this study is to
determine whether trade reforms have increased or
decreased wage inequality between the skilled and
unskilled workers from 1989 to 2010 in Malaysia.
The period is selected due to drastic reduction of
overall tariff rates due to Malaysia`s commitment as a
GATT/WTO and ASEAN member country. The sharp
removal of trade barriers provides a perfect setting for an
empirical analysis. With available data at individual level
and plant level provided by the Department of Statistics of
Malaysia, the study also aims to portray which channel is
important in determining wages in Malaysia. These
channels include education premium, skill premium,
industry premium and occupation premium.
The link between trade liberalization and wage
inequality is highlighted by the workhorse model of
international trade, the Heckscher-Ohlin (1933) model, and
its companion, Stolper-Samuelson (1941) theorem. The
Hecksher-Ohlin model predicts that under a liberalized trade
policy, countries will export goods that use the factor of
production intensively which are relatively abundant
domestically, and import goods that use the factor of
production which are scarce. The Stolper-Samuelson theorem
links factor prices to product prices. The theorem states that
with trade, wage changes can be affected only by product
price changes. The mechanism behind this theory is further
explained under the assumption that there are two countries
with two factors of production, namely skilled and unskilled
labor. As price of a good decrease with trade, this will lead to
a reduced return to the factor that it uses intensively and
increase the return to the other factor. With changes in trade
policies, tariff cuts are implemented, which leads to price
changes and finally affecting factor price changes.
The main findings of chapter 5 are as follows.
The findings suggest that trade reforms have led to
decreased wage inequality between the skilled and
unskilled workers during the period of 1989 to 2009 in
Malaysia. Since these sectors experiencing bigger tariff
cuts are those with higher shares of unskilled workers, trade
reforms have led to increased wages of the unskilled
workers. Surprisingly, I found that the proportion of skilled
workers rose drastically in every industry. This means that
there is a big shift from a highly unskilled labor force to
highly skilled labor force in all sectors of the economy.
This shift however can be explained by the hypothesis of
skill-biased technological change.
In chapter 6 the I analysed and quantifies the
effects of skill-biased technical change, both exogenous
and trade induced, that occurs through changes in the price
of M&E and trade liberalization using data at the plant
level in Malaysian manufacturing from 2000 to 2010. The
results show that the effects of both exogenous and trade-
induced SBTC caused by changes in the price of M&E - on
the skill premium are of statistical and economic
significance. Changes in the import price of equipment and
in tariff rates on M&E can explain about 2% the increase in
the skill premium during the period considered. Chapter 7
has empirically explored the possible roles of trade and
technology in affecting the skill based employment gap
within the Malaysia manufacturing sector from 2000-2010.
A first outcome from the study is that both plants
and plants employ more unskilled workers if wages are
kept low. Increase of wages for unskilled workers will
decrease the demand for unskilled workers in the
manufacturing sector in Malaysia. From this relationship it
is clear why employment inequality is also affected by the
SBTC channel in Malaysia`s manufacturing sector which
still exists even after trade liberalization episodes.
Therefore the results from this study proves that trade
policies and skill-biased technical change play a significant
role in influencing wage inequality both at the tradable
sector level and at the plant level from 1989-2010.
Employment inequality is also negatively impacted by the
skill-biased technical change in Malaysia from 2000-2010.
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Chapter 1: Introduction
As the world economy shifts into a more globalized era, presently every developing
nation is harnessing their resources in an effort to take part in a more free trade regime.
Globalization promotes the practice of free trade and it is believed to promote a more leveled
playing field in the world market, as tariff rates are driven down to near 0%. In other words,
protectionism policy is at the brink of extinction with the rise of globalization. Globalization in
the long run, rewards efficient producers the competitive advantage that ensures its position in
the global market. Even with the promise of more wealth and ensuring increased welfare for all,
the issue of increased competition domestically in the midst of trade liberalization for both
developed and developing nations, is widely discussed. In his book Making Globalization Work
(2006), Stiglitz emphasized that with globalization, "Everyone was supposed to be a winner -
those in both developed and the developing world. Globalization was to bring unprecedented
prosperity to all."
Even Adam Smith, 1776 promoted the idea of free trade. Here was how he put it at that
time:
It is the maxim of every prudent master of a family, never to attempt to make at home
what it will cost him more to make than to buy.. . . If a foreign country can supply us with a
commodity cheaper than we ourselves can make it, better buy it of them with some part of the
produce of our own industry, employed in a way in which we have some advantage.
With all of the advantages of free trade, some economists are skeptical about the
downside of globalization. Labor economists have found a trend in many developed and
developing countries whereby as trade liberalization episode takes place, wage inequality
between skilled and unskilled workers is observed to be increasing drastically. It is this
coincidence that motivates me to investigate the relationship between drastic tariff rate reduction
and wage inequality between skilled and unskilled workers in Malaysia, a small, open economy.
A growing body of research indicates that trade liberalization by developing and
developed countries have either raised or lowered their aggregate incomes. Academic and policy
debates on the merits and demerits of liberalization have centered on the internal distributional
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consequences and on the question of how trade reforms affect labor markets. This thesis presents
new evidence from Malaysia on the impact of trade liberalization on wages. Malaysia offers an
excellent case to study the effects of trade liberalization for two reasons. First, the magnitude of
trade liberalization in Malaysia was very big. In 1991, after decades of pursuing an import-
substitution industrialization strategy, Malaysia initiated a drastic liberalization of its external
sector. The average tariff in manufacturing has significantly declined from 1989–2010. The
reduction in tariffs was quite similar in Malaysia with the trade liberalization episodes in Latin
American countries like Mexico, Colombia, and Brazil. In addition to tariffs, Malaysia also has
reduced nontariff barriers (NTBs) since 1991. The trade reforms in Malaysia were exogenous
and came as a surprise. In response to a severe Asian Financial Crisis of 1997, the government
more than ever through the commitments of AFTA, continued to decrease the tariff rates for
almost 90% of the products which are not on the Sensitive List. This commitment is done to
prepare for the AFTA deadline in year 2002, where a more leveled playing field for trade will be
realized for all the member countries. From an industry perspective, the target tariff rates were
exogenously predetermined and policymakers had less room to cater to special lobby interests.
Hence, the Malaysian trade liberalization episode offers an excellent natural experiment to
examine the causal impact of trade reforms on the labor market.
In the past two decades the study of wage inequality and trade reforms has had more
momentum now than it has ever had before. The significant rise in interest on this topic could be
explained by the sequencing of incidents of increasing wage/income inequality that follows after
the drastic episodes of trade reforms measures in the developing countries. According to the
assumptions made by the Stolper-Samuelson theorum, developing countries should see wage
inequality decreasing between the skilled and unskilled workers within their economies as trade
reforms enables the country to export more products produced by the relatively abundant
workers in the domestic market. In turn they will import products that are produced by relatively
scarce workers from other countries.
The aim of the thesis is to determine the link between trade reforms and wage inequality
between the skilled and unskilled workers in Malaysia from 1989-2010. The period was selected
due to the fact that the process of trade liberalization were mostly concentrated in this period,
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may it be due to GATT/WTO and AFTA commitments, or other commitments required by the
APEC bloc and FTAs treaties which Malaysia has established during this period.
The motivation of the study can be divided into two; internal and external influences. The
internal influences consist of the speculations and suggestions made by local Malaysian
development economists when analyzing the income distribution of the Malaysians based on
race and location since the early 1980s. The fact that no clear-cut outcome has been found
motivated me to link the relationship between trade reforms and wage inequality. The external
influence came from the many literatures from both the developed and developing countries such
as the United States, The United Kingdom, Colombia, Brazil, India, Mexico and the Philippines.
Most of the countries under study highlighted the findings that yes, trade reforms do lead to
increased wage inequality. However for some countries like Indonesia and India that trade
reforms has a positive impact on wage inequality, whereby after trade liberalization wage
inequality between skilled and unskilled workers have decreased. These findings and
methodologies differ from each study based on the data used: household income surveys or
plant-level data. Due to these factors and the focus to be thorough in the analysis for this thesis, I
have employed both the data from the Household Income Survey and also the Annual
Manufacturing Survey to determine the link between wage inequality and trade reforms not only
at an economy level but also at the manufacturing sector level, where data is abundant and higher
share of Malaysia`s labor force is concentrated in that sector.
I used a dataset that combines micro-level data from the National Household Income
Survey with data on international trade protection for the years 1989–2009. The empirical
strategy in this paper uses variation in industry wage premiums and trade policy across industries
and over time. Industry wage premiums are defined as the portion of individual wages that
accrues to the worker’s industry affiliation after controlling for worker characteristics. Since
different industries employ different proportions of skilled workers, changes in wage premiums
translate into changes in the relative incomes of skilled and unskilled workers (Blom et. al.,
2004; Goldberg and Pavcnik, 2004). We will also use plant-level data from 2000 to 2010, to
analyze the SBTC channel in affecting and influencing wage premiums and the differences in
real wages of production and non-production workers.
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1.1 Objectives of the Study
Since the link between wage inequality and trade reforms is not of a direct and clear cut
nature, careful analysis at both the economy-wide and plant-level needs to be undergone
including all the possible channels where these two factors can be linked. The channels explored
will be explained in detail in the research questions section. Below are the three main objectives
of the thesis, which make up the three quantitative analysis chapters of the thesis:
a) To determine the relationship between trade reforms in the form of tariff reductions and
wage inequality between skilled and unskilled wages in Malaysia using Household
Income Survey data for years 1989-2009.
b) To determine the relationship between Skill-Biased Technical Change (SBTC) and Wage
Inequality between the skilled and unskilled workers brought by trade reforms, using the
Annual Manufacturing Survey for years 2000-2010.
c) To determine the relationship between Skill-Biased Technical Change (SBTC) and
Employment Inequality between the skilled and unskilled workers brought by trade
reforms, using the Annual Manufacturing Survey for years 2000-2010.
1.2 Hypotheses
To achieve the above objectives of the thesis, I have employed the following hypotheses:
a) The first hypothesis is inspired by the Heckscher-Ohlin model and Stolper-Samuelson
theorem (HOSS). The hypothesis suggests that trade liberalization should lead to
decreased wage inequality between skilled and unskilled workers in Malaysia from 1989-
2010. I wish to test the hypotheses in the Malaysian backdrop for both levels: the nation-
wide level and the plant-level too see whether the predictions of the HOSS model is
applicable for a small, open country like Malaysia.
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b) The second hypothesis is inspired by the notion that HOSS could not explain the
increases of employment inequality when wage inequality has decreased over the years.
The Skilled-biased Technical Change suggests that decreases in the price of imported
machinery & equipment due to reductions in tariffs lead to increases in the relative
demand for skilled workers. In turn, this leads to increases in the real wages of skilled
workers. This implies that, even if unskilled labor is the abundant factor of production
and therefore Stolper-Samuelson effects push the skill premium downwards, this new
effect leads to overall increases in skilled workers' real wages and in wage inequality
following trade liberalization.
1.3 Research Questions
The main theme of the thesis is to determine the relationship between trade reforms and
wage inequality between the skilled and unskilled workers in Malaysia. To address this theme,
based on the objectives and hypotheses set above, this study attempts to answer the following
questions:
Chapter 2:
What is the historical trend of income/wage inequality in Malaysia from the 1970s to
2010?
Has income/wage inequality increased or decreased based on individual`s characteristics
and industry affiliation
Has the employment structure changed from the 1980s to year 2010 and if so how has it
changed?
Chapter 3:
Have both the Most Favored Nation (MFN) and Effective Applied Average (AHS) tariff
rates decreased drastically during the trade liberalization process?
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Which sectors observed drastic tariff rates decrease during the trade liberalization
process?
Chapter 5:
Which factors (education premium, occupation premium, skill premium) affect the wage
determination for both the skilled and unskilled labors?
Is wage inequality increasing or decreasing due to drastic tariff reductions from 1989-
2009?
Can wage premiums of different industries explain the trends in wage inequality in
Malaysia from 1989-2009?
Chapter 6:
Does Skilled-Biased Technical Change analyzed in the form of cheaper domestic prices
for machinery and equipment have a negative impact on wage inequality between the skilled and
the unskilled at the manufacturing plant level from 2000-2010?
Does FDI have an important role in impacting the wage inequality negatively at the
manufacturing plant level from 2000-2010?
Chapter 7:
Does Skilled-Biased Technical Change analyzed in the form existence of R&D and patent
usage have a negative impact on employment inequality between the skilled and the unskilled
workers at manufacturing plant-level from 2000-2010?
Has employment inequality increased during the period under study negatively at the
manufacturing plant level from 2000-2010?
1.4 Significance of the Study and its Contribution
The study is the first of its kind in quantitatively analyzing the relationship between trade
reforms and wage inequality in Malaysia using both the unpublished Household Income Survey
and unpublished Annual Manufacturing Survey, which covers the period from year 1989 to 2010.
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This set of data is used for the first time in the attempt to determine the nature of the relationship
between trade liberalization and wage inequality. This is also the period where drastic tariff
reductions are observed, which gives me the wonderful and timely opportunity to link the
changes in trade policies to that of changes in wage inequalities and also wages of skilled and
unskilled workers separately.
Secondly the thesis has used the measure of real wages instead of income in the analysis.
This measure of earnings is believed to be more accurate when we compare the differences of
earnings between skilled and unskilled wages and which factors influence its differences at the
plant-level and also at the economy wide level.
In the first analytical chapter I have incorporated the two-stage framework which
determines the factors which affect the wages of both skilled and unskilled workers in Malaysia.
These factors include the education premium, skill premium and job premium. The second stage
of the analysis links the wage premiums to the trade policy changes over time in Malaysia. This
two-step approach gives a more clear cut outcome whereby, the wage premium could be
interpreted as how much more or how much less than the average a workers receive in terms of
compensation, for being affiliated in a specific industry. The wage premium measurement here
could be analyzed easier than by using just the log wages forms. Here I can link the trade
policies measures to wage premiums more effectively to analyze whether industry affiliation of
workers have an impact wage determination and also on wage inequality over time. Other than
that I have also incorporated race and location dummy variables, to observe differences of wages
when it comes to the workers in the Malaysian labor force. This study is the first of its kind to
include highly sensitive issue of race in determining the link between wage inequality and trade
reforms in Malaysia.
In the second analytical chapter I have incorporated the Skill-biased Technological
Change channel in affecting the wage inequality between skilled and unskilled workers in
Malaysia. In this chapter I have used the log domestic price and usage of machinery and
equipment in plants and plants as a channel for skilled biased technical change. Again, this
analysis has never been done with the unpublished plant level data used, in the investigation
linking trade reforms and wage inequality between skilled and unskilled workers in Malaysia.
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In the last quantitative analysis chapter, I have incorporated the Skill-biased
Technological Change channel in affecting the employment inequality between skilled and
unskilled workers in Malaysia. In this chapter I have used the existence of R&D and the usage of
patents as a channel for skilled biased technical change. Again, this analysis has never been done
with the unpublished plant level data used, in the investigation linking trade reforms and wage
inequality between skilled and unskilled workers in Malaysia.
This study does not only incorporate the wage inequality conundrum engulfing Malaysia
during the period of study, it also incorporates the employment inequality problem that is very
crucial in analyzing the relationship between wage inequality and trade reforms in a small, open
country like Malaysia. The wage inequality problem is very highly related to the employment
inequality between the skilled and unskilled workers in the manufacturing sector in Malaysia. So
to understand the situation that trade reforms have helped to cause, it is quite impossible to talk
about one without analyzing the other. With this said, the contribution of this study is not only to
look at wage inequality and trade reforms separately, but it also together includes the
employment inequality issue in the analysis.
With two different unpublished data used and three different methodologies employed to
observe the relationship between wage inequality and trade reforms, I wish to depict the overall
situation in Malaysia in a more wholistic approach. As trade reforms affect wages and wage
inequality, it has proven to also impact employment inequality negatively from 1989-2010. This
uniqueness of the layout of the study is believed to be the contribution to the field relating trade
reforms and wage inequality between skilled and unskilled workers especially in the context of a
small, open country like Malaysia.
1.5 The Structure of the Thesis
The thesis is divided into 8 chapters. It starts off with the introduction chapter. Chapter 2
discusses about the history of wage/income inequality in Malaysia and how different National
Economic Policies were put in place after our Independence from the British until the present
time. It also touches upon how the employment structure has changed over time due to the many
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policies put in place. Chapter 3 explains the commitments made by Malaysia as a member of
GATT/WTO and ASEAN Free Trade Area in lowering tariff rates signifying the trade
liberalization process undergone by Malaysia. Besides APEC and other FTAs agreement
established the two commitments above are seen the most important and pressing in leading to a
drastic reduction of tariff rates. Chapter 4 presents the literature review linking trade reforms to
wage inequality. The literature is divided into several parts highlighting the many channels
through which trade reforms can influence wage inequality in both developed and developing
countries.
Chapter 5 investigates the effects of drastic tariff rate reduction on wage inequality
between skilled and unskilled workers from 1989-2009 in Malaysia. Three channels were
selected in influencing wage distribution in Malaysia: the education premium, occupation
premium and industry premium channels. Using Malaysian Household Income Survey data and
trade data, I have employed a two-stage estimation framework, which is widely used in the
investigation of wage inequality issues. Inspired by Attanasio, Goldberg and Pavcnik (2004), in
the first stage, the log of worker`s wages is regressed on a vector of worker`s characteristics and
industry indicators. The wage premium which is the coefficient of the industry dummy explains
the differences in wages which can only be explained by the worker`s industry affiliation. Using
the Haisken-DeNew and Schmidt (1997) two-step restricted least squared procedure, the
normalized wage differentials and the standard errors are calculated. In the second stage the
industry wage premium is pooled by year and then regressed on a vector of trade related industry
variables and a vector of fixed effects and time indicators.
Chapter 6 analyzes the effects of trade reforms and skill-biased technical change on the
skill premium and the real wages of skilled and unskilled workers in the Malaysian
manufacturing sector using plant and industry level data from year 2000 to 2010. The channel
through which technical change occurs is by the changes of the domestic prices of machinery
and equipment in Malaysia. In this analysis I have used the prices of imported machinery and
equipment over time to see how it impacts wages as an instrument for skill-biased technical
change. The chapter also looks at the effects of tariff rates of machinery and equipment on the
domestic price of machinery and equipment to find a causal relationship between trade-induced
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skill-biased technical change and the skill premium. The chapter provides some recent evidence
for the study of trade reforms, skill-biased technical change, which occurs through the
technology found in machines and leads to the increase of skill premium in Malaysia.
Chapter 7 explores the existence of skill-biased employment differentials within the
Malaysia manufacturing sector through examining the determinants of skill bias of employment
over time, in both relative and absolute terms. Within this context, the conjecture is that
technological change, especially skill-enhancing technological import, plays a significant role in
raising demand for skilled workers, and thus contributes to increasing the employment gap
between skilled and unskilled labor. Malaysia presents itself as a suitable candidate for testing
the argument of skill-biased technological change. It is a middle-income country with significant
trade flows with developed countries, therefore, it relies on technology import as a main source
for technological upgrading. In addition, during the 1990’s Malaysia underwent a process of
trade liberalization, and shifted from its prior protectionist model of heavy state intervention,
whereby it transformed from a rather closed (import substitution) economy to a much more open
(export oriented) economy.
Chapter 8 summarizes the findings as a whole and also separately explained the findings
in each quantitative analysis chapter. This chapter also acknowledges the limitations of the study
and then points out possible future research following this study.
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Chapter 2: Background of the Income/Wage Inequality in
Malaysia
Before delving into the analysis of wage inequality in Malaysia quantitatively, it is
important to understand the history behind its wage/income inequality issue, which is very much
linked to political and economic agendas in the country with the establishments of various
National Economic Policies (NEP) since its Independence up until the present. The chapter
structure is as follows. The first section is the introductory section. Section 2.1 takes a look at the
numerous NEPs established to achieve a certain goal. Section 2.2 takes a look at the how the
employment structure in Malaysia has changed over the years.
After Malaysia`s Independence from the British in 1957, we were a multi-ethnic and
multi-racial country made up of the Malays, Chinese, Indians and the tribal descendants. We
have also inherited an imbalanced socio-economic problem that soon is proven to be threat for
peace for the newly independent country. As the income inequality grows between the Malays
and the non-Malays, (Roslan, 2000) highlighted that, “the imbalance became untenable in the
late 1960s, when racial riots occurred in May 1969. The riots proved to be damaging for nation-
building. As a response, the government introduced the New Economic Policy in 1970, which
accorded the Bumiputera preferential treatment to correct the perceived imbalances. Thus, the
NEP was basically an afplantative action, pro-Malay economic policy. The New Development
Policy (NDP) succeeded the NEP when it came to an end in 1990.”
He also further reiterated that, “while there were differences in priorities and strategies
between the two, the NDP was still basically a pro-Malay policy, or what is called by Torii
(1997) “ethnicity-oriented policy”. During the implementation of NEP and NDP, Malaysia
achieved a very rapid economic growth and significantly reduce poverty, and brought the Malays
into the mainstream economic activities.” (Roslan, 2000) This special policy for the Malays and
Bumiputeras policies continued to reign until present day where it is seen both as economic and
political issue.
(Marimuthu, 2010) defines Bumiputera or Bumiputra as a term “from a Sanskrit word
Bhumiputra; in which being translated literally means the “son of the Earth”. In Malay, it is
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being translated literally as “princes of the Earth”. This arise from the official definition which is
widely used in Malaysia whereby it taking up ethnic Malays as well as other indigenous ethnic
groups such as the Orang Asli in Peninsular Malaysia and the tribal people in Sabah and Sarawak.
In Malaysia, by convention, it is generally considered that all Malays are Bumiputeras.” In this
chapter and in the next chapter, this definition of Bumiputera will be applied: those who are
Malays and of tribal descendants.
Even though there are some observers of Malaysia’s economic development that have
argued that Malaysia appears to represent one of the success stories of a developing economy
[see for example The World Bank (1993) and Chowdhury and Islam (1996)], Malaysia has had
both: a bright future and a dark past.
Athukorala et.,al, (1996) highlighted a dual take (both positive and negative) on the
newly independent Malaysia. “when Malaysia gained independence (Merdeka) in 1957 it
appeared to have all the characteristics required for rapid and sustained economic growth. It
inherited from the colonial past well-developed infrastructure, an efficient administrative
mechanism and a thriving primary export sector with immense potential for expansion. In terms
of per capita income, literacy and health care, it was well ahead of most of its neighbors. Even
though the rate of population increase was already very rapid, the highly favorable ratio of land
and other natural resources to total population offered great potential to raise income per head.”
Despite the advantages that Malaysia has as a former colony of the British, there were
some major problems and issues that were inherited. Athukorala et.,al, (1996) further highlighted
that, “The mobilization of this developmental potential for building the new independent
Malaysian economy had, however, to be done under a major constraint; the conflicting
challenges forced by a plural society inherited from the colonial past. In fact, the post-
independence economic policy making in Malaysia can best be described as a continuing
struggle to achieve development objectives while preserving communal harmony and political
stability.”
Under their observation of major policy shifts experienced in developing the newly
independent Malaysia, Athukorala et.,al, (1996) have divided the post-independence period can
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into three different periods; “a) from Merdeka to the May 1969 riots, a) the New Economic
Policy (NEP) period (1970-87), and c) the period from 1987 to the present when policy shifted
from the NEP emphasis on redistribution to market-oriented development policies”. By using
this segregation of Malaysia`s post-independence sub-period, I will discuss the main
characteristics of the periods mentioned.
Roslan, (2000) stated that, “After independence in 1957, while the Malaysian
Constitution did stress that the socio-economic development of the Malay was to be promoted,
active government intervention in the economy to help the Malay was not implemented
immediately. The ruling Alliance government continued the laissez-faire economic policy of the
colonial government. The laissez-faire approach nevertheless resulted in rapid economic growth.
Real GDP growth rate was 4.1% in 1956-1960 period, 5.0% in the 1961-1965 period and 5.4% in
the 1966-70 (Bank Negara 1994, p.4). However, despite the rapid growth, the trickle down
process did not appear to work as expected. Towards the end of 1960s, about half the population
was living under poverty as indicated in the incidence of poverty. The complexity of the poverty
problem arose from the fact that there was an association between poverty incidences with a
particular ethnic group. The bulk of the poor were notably high among the Malays compared to
the non-Malays. While in the period of 1957 to 1970 there was a reduction in the incidence of
poverty among the Malays, they remained the largest. In 1970, 65.9 percent of the Malays were
poor, compared to only 27.5 and 40.2 percent respectively of the Chinese and Indians. Besides,
poverty incidence was more serious in the rural than in the urban areas. Therefore, while there
were Chinese and Indian poor, as well as urban poor, generally the problem of poverty was
perceived to be the problem of the rural and the Malay households. As the majority of the rural
households were Malay, the Malay then became synonymous with the poor, i.e. the poor were
generally the Malays, and the Malays were generally poor.”
Due to the Malaysian Government`s effort to improve the plight of the Malays special
national policies were put in place, in the hope to improve the situation and bring the Malays out
of poverty. After Malaysia`s Independence the number one goal was to restructure the economy
so that equal employment for all are given for sectors in the economy. This then the Government
hoped would lead to a more equal income distribution across races and improve the Malay`s
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societal status in Malaysia. The launching of the New Economic Policy (NEP) in 1971 was the
first attempt in restoring balance in the socio-economic imbalance in Malaysian history.
According to the Economic Planning Unit website, “the NEP underscored the importance
of achieving socio-economic goals alongside pursuing economic growth objectives as a way of
creating harmony and unity in a nation with many ethnic and religious groups. The overriding
goal was national unity. To achieve this goal, two major strategies were adopted.” The first
objective is to reduce absolute poverty for Malaysians through raising income levels and
increasing employment opportunities for all; the second objective was to restructure society to
correct economic imbalances which leads to reduced and eventually the elimination of the
identification of race with economic function. (see http://www.epu.gov.my/en/dasar-ekonomi-
baru)
According to the Economic Planning Unit (EPU), there were some huge improvements
on the corporate equity front. Results from the policies mentioned above were very positive and
the hope for a more balanced, socio-economic Malaysia is more stronger than ever. EPU further
highlighted that,
“In terms of corporate equity restructuring, more than two thirds of corporate equity in
Malaysia was owned by foreigners in 1970, while the Bumiputeras, the indigenous people who
made up two thirds of the people, owned slightly over 2.0 per cent. The NEP set a restructuring
target of 30:40:30, where by 1990, the holdings of the Bumiputeras should reach 30 per cent,
other Malaysians 40 per cent and the foreigners 30 per cent, in the context of an expanding
economy. In 1990, the Bumiputera share of equity amounted to 20.4 per cent of total corporate
equity share and the holdings of other Malaysians reached 46.8 per cent and 25.1 per cent for
foreign holdings. Although the Bumiputeras have not achieved the 30 percent equity ownership
target by 1990, the progress made by them has been substantial compared to the position in 1970.
By 2002, because the total value of corporate equity expanded rapidly, the holdings of all groups
increased further in value in absolute terms. Although the share of foreign ownership fell to
almost a third, its value increased by over 30 times compared with the position in 1970.
Malaysia’s poverty eradication strategy has always focused on human resource development and
quality of life improvements. The relevant programs emphasize more on income-generating
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projects and not on welfare handouts, except in exceptional cases where direct assistance is
provided.” (see http://www.epu.gov.my/en/dasar-ekonomi-baru)
The background of the economic and political developments and the different policies put in
place to solve specific issues are highlighted and explained in detail below step by step.
2.1 From Merdeka to the May 1969 Riots
Jayant, Menon (2008) highlighted the policy characteristics put in place from
Independence up until the Incident of the May 1969 Riots. In his paper titled, “Macroeconomic
Management Amid Ethnic Diversity: Fifty Years of Malaysian Experience” he stated that,
“Government policy during this period is perhaps best described as being designed to
suppress growing inter-communal rivalries. The policy thrust was to maintain the peace while
redressing ethnic economic imbalances through rural development schemes. Like in many other
developing countries, import-substitution industrialization was on the policy agenda in Malaysia
during this period. However, unlike in other countries, attempts were not made to achieve
"forced" industrialization through direct import restrictions and the establishment of state-owned
industrial enterprises. Snodgrass (1980, p.206) ascribes this policy neutrality to the influence of
advice from a major World Bank mission to Malaysia in 1954. There is at least one other factor,
which might have been more influential in determining the direction of Malaysian policy,
however. Throughout this period, Malaysia generally enjoyed a sound balance of payments
position, and hence felt no compulsion to resort to stringent import restrictions. Whilst foreign
investment was welcomed with open arms during this period, its impact on the economy was
bound to be limited for two reasons. First, in the absence of binding import restrictions, quota-
hopping was not a major motive to establish import-substituting plants in Malaysia. Second, the
process of internationalization of production through the international division of labor within
vertically integrated global industries had not yet begun.”
Due to the volatile and fragile socio-economic state of the newly Independent Malaysia,
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its first and main goal was to keep the peace and unity of the multi-ethnic groups. It does not
come as a surprise when industrialization policies, in terms of direct import restrictions were not
put in place immediately after the Independence in 1957. This situation would soon change due
to the need for higher economic growth to sustain, a more balanced socio-economic state for all
Malaysians.
Approaching the 1970s there was an urgent need for a more sustainable industrialization
strategy. Jayant, Menon (2008) highlighted that, “By the late 1960s, there was a growing
recognition that the easy stage of import substitution industrialization was coming to an end and
that future prospects for industrial development depended upon the expansion of export-oriented
industries. It was decided accordingly to give more emphasis to those industrial and investment
incentives, which would encourage the growth of export-oriented activities (Lim 1970). This led
to the enactment of the Investment Incentives Act in 1968. The rich assortment of incentives
offered to export-oriented FDI by the Act included exemptions from company tax and duty on
imported inputs, relief from payroll tax, investment tax credits and accelerated depreciation
allowances on investment. In 1970 legislation provided for the establishment of special export
processing zones.”
It is during this time that Malaysia shifted its strategy from an import substitution
industry to an export-oriented industry, fitting for a developing nation that proves to be beneficial
later on in rebalancing the structure of its society in terms of income and employment
opportunities.
2.1.1 New Economic Policy (1970-1987)
In the previous period, the Government was unable to make any real progress in
rebalancing the structure of the socio-economic. As the Bumiputera policy was put in place, this
has further led the non-Malays to be dissatisfied with the policy put in place. This dissatisfaction
was highlighted by Jayant, Menon (2008). He wrote, “On the other hand, with urban
unemployment rising and education and language again looming as issues, non-Malays began to
question the extent to which their interests were being safeguarded in the new Malaysia. The
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disenchantment growing among all segments of the population ultimately erupted in the bloody
communal riots of May 1969. The Malay political leaders, who were the dominant group in the
ruling coalition, decided that the ground rules for governance had to be changed. When
parliamentary government was restored in February 1971, the constitution was amended to make
seditious public discussion of constitutional provisions for language, citizenship, the special
position of Malays and the status of the Malay rulers (Sultans). Thus, the discussion of sensitive
constitutional issues was removed from political debate. In the economic sphere, there was a
clear shift from planning and policy making based purely on economic considerations and
towards an affirmative action policy based on ethnicity. This policy shift was formalized in the
New Economic Policy (NEP), which was introduced in the Second Malaysia Plan (1971-75).”
It is due to this dissatisfaction and unease between the races the May riots erupted. The
issue on race and religion continue to be seen as sensitive issues that should be avoided may it be
in the politics or economics discussions in Malaysia until present day. To ensure the peace and
unity of its nation the Internal Security Act (ISA) was put in place in 1960 to ensure that those
who try to disrupt its peace by provoking discussions of the sensitive issues will be punished
without trial. The ISA later in 2012 was abolished as it is believed to be inhumane and invokes
the very meaning of democracy and free speech.
The NEP through its multi-targeting strategies were able achieve some of its overaching
focus. The strategies and their achievements are highlighted and summarized by (Jayant, Menon,
2008) below.
“The overriding objective of the NEP was to maintain national unity through the
pursuance of two objectives: eradication of poverty among the entire population and
restructuring of society with a view to eliminating the identification of race with economic
function. For the first objective, the overall development strategy was reformulated with
emphasis on export-oriented industrialization, and an ambitious rural and urban development
program. For the second objective, long-term targets were established for the Malay ownership
of share capital in limited companies, and the proportion of Malays employed in manufacturing
and installed in managerial positions. The NEP aimed to increase the Malay share in corporate
assets from 2 per cent in 1970 to 30 per cent in 1990, and to have employment patterns in the
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urban sector reflect the racial composition of the country. Malay participation in business
promoted in two ways: (i) through the expansion of the public sector where Malays held most of
the key positions, and (ii) by providing Malays with privileged access to share ownership and
business opportunities in the private sector. An equally critical aspect of the NEP was that it was
premised upon a rapidly growing economy. Growth was a necessary condition so as to provide
increased economic opportunities for the poor and other disadvantaged groups to enable them to
move out of poverty and to participate in the mainstream economic activities. In addition, it
ensured that distribution did not take place from the reallocation of existing wealth but from
expanding and new sources of wealth. The implementation of the strategies to eradicate poverty
and restructure the society resulted in a significant improvement in income distribution by 1990.
The proportion of households living below the poverty line income declined from 49.3 per cent
in 1970 to 16.5 per cent in 1990 and reduced further to 5.1 per cent in 2002.”
As mentioned before in the previous section, the export-oriented industrialization strategy
is vital for poverty eradication among Malaysians as it is able to help restructure the socio-
economic imbalance among the races though more employment opportunities for all. This policy
was very successful in alleviating poverty in Malaysia and is highlighted as one of our success
stories as a small, open developing country up until the 1990s.
For the industrialization process to take place successfully the Government has enacted
several Acts to ensure that it is done correctly with the assistance of the Government. Jayant,
Menon (2008) further explained the various Acts implemented by the Government, its objectives
and its results:
“A major policy initiative during the NEP period was the Industrial Coordination Act
(ICA) passed in 1975. The most significant change introduced by the ICA was to subject the
conduct of medium- and large-scale enterprises to licensing. The granting of license, and the
conditions imposed when license were granted, revolved around equity structure, employment
structure and use of local professional services. Many of these conditions related directly to the
Government's stated aim of improving the relative position of the Malays. The ICA is widely
regarded as having had a stifling effect on private investment, not only in manufacturing but also
in the economy generally (Snodgrass, 1980). The Act was designed to ensure implementation of
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the NEP at the enterprise level. Its most deleterious effects, however, was probably due to the
fact that it introduced so much uncertainty into business planning that it was a disincentive
against which all forms of incentive appeared unattractive. This was particularly the case with
respect to foreign investment. Another NEP initiative, the Petroleum Development Act (PDA) of
1974, unilaterally cancelled all previous oil production arrangements with foreign multinational
companies. An amendment to this Act in 1975 sought to gain control cheaply of companies in the
distribution, marketing and refining of petroleum products by forcing these companies to issue a
special class of management share to the national Malay-dominated oil company, Petronas. This
resulted in Esso Malaysia pulling out of its oil exploration efforts pending a more favorable
policy. As Jesudason (1989, p.169) puts it, "the elites, as they embarked on Malay nationalism,
were trying to test how much they could squeeze the foreign sector, and clumsily overstepped the
acceptable bounds of commercial logic". As a result, there was a pragmatic switch in policy
away from public sector involvement and towards the private sector in the Fifth Malaysia Plan;
this was hastened, in part, by the recession of the early 1980s.”
With the different Acts put in place to promote entrepreneurship among the Malaysians,
not all are successful in realizing this. But most importantly, these Acts are seen as the first step
in promoting industrialization and the possibility of a more self- sustainable and more developed
Malaysia. With the need for a more successful industrialization strategy, Mahathir Mohamad, the
4th Prime Minister of Malaysia had aggressively promoted and encouraged the development of
the heavy industries in the early 1980s. As he is also very fond of Japan and its success story, it
was he who had introduced the Look East Policy. The policy is the first of its kind in the region
to suggest looking at our neighbors in the region for examples of success and prosperity, rather
than looking to the Western nations for inspirations of success. During this time, Japan was the
most developed nation in Asia and one of the biggest economic power in the world.
Jayant, Menon (2008) explained the Government`s effort which took place during this
time. He emphasized that, “The government established the Heavy Industries Corporation of
Malaysia (HICOM) and other state bodies to go into partnership with foreign companies in
setting up ventures in areas such as petrochemicals, iron and steel, cement, paper and pulp, and
motor vehicles. The blow-out in public expenditure as a result of massive government
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investment program was reflected in widening budget and current account deficits between 1981
and 1986.”
Corden, (1993) also emphasized that, “The macro imbalance was compounded by the
terms of trade decline in the early 1980s and the subsequent world recession in the mid-1980s
(Corden 1993, p.35).
Jayant, Menon (2008) further explained that, “The required cuts in government
expenditure had invariable contractionary effects on the domestic economy. At the same time, the
uncertainty in the policy environment was reflected in stagnation in private investment (both
local and foreign) in the economy. These factors brought the economic advances of the 1970s to
a halt and created an environment in which race relations became increasingly tense. In this
volatile climate, the government clamped down on various opposition groups and embarked on a
series of policy reforms.”
Even though the policies put in place had positive results in its initial stage in the 1970s,
due to the world recession in the mid-1980s these positive results were not able to be prolonged.
The initial investments made by the Malaysian Government to promote the growth and the
development of the heavy industry sector took its toll as the global recession sets in. One of the
products of the heavily invested sector was non-other than the national car, Proton. With its
heavy protection and heavy investments made until present day, on the one hand the national car
industry has provided employment opportunities for Malaysians and transfer of knowledge from
the Japanese carmakers. On the other hand, as it is still heavily protected by the Government due
to the fact that it is still characterized as an industri muda (a new industry), its efficiency and
business practices had been questioned from the 2000s.
2.1.2 Transition from the NEP to the National Development Policy
(NDP)
After the 1980s there was a shift of policies from the former NEP to the new NDP which
stands for the National Development Policy. This shift was highlighted by Athukorala et.,al,
(1996) as a transition which “involved gradually easing of the strictures of the NEP, with a view
to putting creating wealth ahead of redistributing it. Thus, more emphasis was placed on the role
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of the private sector, accompanied by the removal of impediments to greater integration of the
national economy in the global economy. The Fifth (1986-90) and Sixth (1991-95) Malaysia
Plans (1991-95) saw a significant reduction in public sector expenditure and a shift in
government spending away from public sector enterprises and towards infrastructure projects
designed to enhance private sector development. The approach that the Government had adopted
towards increased Malay participation in the economy also changed. The commitment to the 30
per cent equity participation target became less dogged, with the Government placing more
emphasis on entrepreneurship, managerial expertise and skill development within the Malay
community (Ariff, 1991). These changes reflected a switch in the Government's approach
towards support for the Malay community. The support now came in the form of assisting the
Malay community to compete more confidently with the other communities, without being too
dependent on the Government. The government also relaxed regulations on foreign equity
participation in Malaysia, and parts of the Industrial Coordination Act were liberalized. Up to
100 per cent foreign equity ownership of export-oriented companies was allowed, and work
permit requirements for foreign employees of companies with foreign paid-up capital of US$2
million or more were eased. In addition, guidelines for the approval of new investment projects
were relaxed.”
The policies put in place at this time were more favorable towards the private sector as it
is believed to be the engine of growth for the small, developing nation, Malaysia at that time.
From the explanation given by Athukorala et.,al, (1996), above the more aggressive and clear
promotion for the Malays to participate in the economy in the previous policies had somehow
been laxed during this period. Entrepreneurship among the Malays were highly supported but the
30% equity participation which had been put in place for a long time has now been relaxed.
Athukorala et.,al, (1996) further explained that, “A gradual process of transformation of
the political system has accompanied the policy changes. Over the years, the Malaysian political
system had moved a considerable distance towards a more authoritarian political order, while
retaining the initial democratic electoral framework largely in place. The Government also took
firm actions to limit trade union militancy. Low nominal wages were enforced by industrial
relations legislation, which provided for compulsory arbitration of disputes and prohibition on
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the right to strike in "essential services". Furthermore, unions were banned in the most important
export-oriented industry - electronics - until 1988, after which only 'in-house' unions were
allowed at the plant, rather than the industry, level. This modified political system, despite many
criticisms, has ensured political stability and policy continuity required for the outward-oriented
growth process with foreign capital participation.”
As the new and improved economic policies were put in place to aggressively promote
sustainable industrialization process in the private sector, we have observed a shift in the political
structure of the Malaysian Government, from a minimal type of autocracy to a more autocratic
government which still preserves some of its democratic characteristics. The type of control and
monitoring which were implemented by the Government had successfully developed the private
sector into a flourishing industry that later on proves to be one of the main points in attracting
FDI investments.
Athukorala et.,al, (1996) lastly summarizes the policies that were put in place during this
period as “while there have been significant policy shifts Malaysia has been able to maintain an
overall policy stance that has been both pro-market and outward oriented. While the affirmative
action policies of the NEP were not without economic cost, the private sector was never
marginalized and always had enough room for expansion. In particular, the policy emphasis on
export-orientation (which began in the late 1960s) was never compromised. The resource cost of
re-distributional policies was not a major drag on growth because of the key role played by FDI
flows in augmenting the domestic resource base. Despite the early emphasis on import
substitution and the more recent attempts to promote heavy industries via public sector
participation, Malaysian policy makers have stayed clear of quantitative import restrictions as a
policy tool. With this approach, domestic price signals have not been insulated from world
market conditions, and resource costs arising from rent-seeking activities have always been
minimal by developing country standards. With this policy regime, coupled with the stable
political climate, Malaysia has been well placed to take full advantage of new opportunities
arising from integration with the global economy.”
With the many policies that were implemented from the Independence in 1957 until the
present day with the new NDPs, poverty reduction was realized and socio-economic
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restructuring was possible to some extent through the heavy investments made in the heavy
machinery sector and the private sectors. The socio-economic state of the Malays, have
considerably improved since the implementation of the Bumiputera policies right after
independence. The booming 1990s which is characterized as booming growth in the private
sector especially in the manufacturing sector has been attributed to the FDI investments made in
the local market. The economic and political stability coupled with Government`s control and
monitoring have been responsible in attracting FDIs in Malaysia.
Due to the many policies put in place let us now take a look at the changes in the poverty
incidences and income distribution from 1970s-2000s in Malaysia.
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Table 2.1: Incidence of Poverty, 1970-2002 (in percentage)
1970 a 1980 a 1990 a 1997 a 1999 2002
Malaysia total 49.3 29.2 16.5 6.1 7.5 5.1
Rural 58.6 37.7 21.1 10.9 12.4 11.4
Urban 24.6 12.6 7.1 2.1 3.4 2
Hard-
Core poor — — 3.9 1.4 1.4 1
Source: Jomo, 2004 and Government of Malaysia 1973, 1981, 1991a, 1999, 2001a, 2003. Note: For
Peninsular Malaysia only.
Using official government planning documents above, (Jomo, 2004) highlighted that the
poverty rate had been reduced from 1970 to 2003. Table 2.1 highlights that there has been a
pronounced decrease in incidences of poverty in the whole of Malaysia from a high of 49.3% to
a low of 5.1% in 2002. In the urban areas poverty had been reduced from 24.6% to a mere 2%. In
this case the urban population is the biggest benefiter from the poverty elimination policies put in
place. As for the rural population the poverty cases dropped to a low of 11.4% from a high of
58.6% in the early 1970s.
(Jomo, 2004) explained that the government`s documents above “point to an overall
poverty reduction from 49.3 per cent in 1970 (official estimate)—or 56.7 per cent, according to
Anand (1983)—to 29.2 per cent in 1980 and 16.5 per cent in 1990 in Peninsular Malaysia alone.
Poverty incidence in all of Malaysia, including Sabah and Sarawak, fell to 6.8 per cent in 1997,
rose to 7.5 per cent in 1999 and fell again to 5.1 per cent in 2002.”
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Table 2.2: Mean Monthly Household Income by Ethnic Group and Stratum, Peninsula
Malaysia, 1970-2002 (Malaysian Ringgit-RM)
Note: The figures shown for 1970 to 1987 are in constant 1978 prices, and the figures shown for 1990 to
1999 are in constant 1990 prices. Source: Government of Malaysia 1981, 1989, 1996, 2001b, 2003.
Tables 2.2 shows the income distribution changes in Malaysia in Peninsular Malaysia
since from 1970s to 2002. (Jomo, 2004) further explained that “between 1957 and 1970, income
inequality apparently grew, with the rich getting richer and the poor getting poorer, although
serious doubts (Anand, 1983) have been raised about the comparability of the data involved.
Some evidence since then points to growing income inequality during the 1970s, that is, from
1970, through 1973 and 1976, to 1979, but other data suggest otherwise. For example, in the
1970s, the average real income of the bottom 40 per cent increased, according to the Fourth
Malaysia Plan, 1981–1985 (Government of Malaysia 1981:37). These trends suggest that rising
incomes and poverty reduction in the 1970s may have been accompanied by growing income
inequality, but there is other evidence to suggest that income inequality declined during the
1970s and 1980s, and has not changed much since then. Average interethnic income disparities
also declined during the NEP period, but appear to have risen in the 1990s.”
1970 1973 1976 1979 1984 1987 1990 1995 1999 2002
Peninsular Malaysia total 423 502 566 669 792 760 1,167 2,020 2,472 3,011
Bumiputera (B) 276 335 380 475 616 614 940 1,604 1,984 2,376
Chinese (C) 632 739 866 906 1,086 1,012 1,631 2,890 3,456 4,279
Indian (I) 478 565 592 730 791 771 1,209 2,140 2,702 3,044
Other 1,304 1,798 1,395 1,816 1,775 2,043 955 1,284 1,371 2,165
Urban (U) 687 789 913 942 1,114 1,039 1,617 2,589 3,103 3,652
Rural (R) 321 374 431 531 596 604 951 1,326 1,718 1,729
Disparity ratio (C/B) 2.29 2.21 2.28 1.91 1.76 1.65 1.74 1.8 1.74 1.8
Disparity ratio (I/B) 1.73 1.69 1.56 1.54 1.28 1.26 1.29 1.33 1.36 1.28
Disparity ratio (U/R) 2.14 2.11 2.12 1.77 1.87 1.72 1.7 1.95 1.81 2.11
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Even though the poverty incidences have been tremendously reduced in the years
observed in the publication highlighted above, another problem has come into attention. With
rising income, the widening of income inequality within Malaysia has been an issue that has
been discussed in depth by Malaysian economists since the 1980s.
(Jomo, 2004) also reiterated that, “the first official Household Income Surveys in 1984 and
1987 suggest declining overall income inequalities in the 1980s. Inequalities between
Bumiputeras and non-Bumiputeras, as well as those between town and country, appear to have
declined fairly steadily from the 1970s in Peninsular Malaysia. The 1985–1986 recession
apparently reduced all major income disparities with the relatively better off being more
adversely affected than the relatively worse off. Evidence for Sabah and Sarawak, only available
for 1984 and 1987, suggests greater inequality there, as well as similar disparity-reducing
consequences of the mid-1980s recession.”
It is this uncertain pattern of increasing and the decreasing of income inequality despite high
economic growth in Malaysia that has puzzled many economists. It is on this note I shall
continue my investigation. Due to the many policies put in place, employment structure has also
been redistributed. In the next section I will analyze the changes in trends of employment among
industries in the Malaysian economy.”
2.2 Background of Employment Structure in Malaysia
Athukorala, Menon (1996) have highlighted the remarkable journey Malaysia has
undergone. They emphasized that, “Malaysia is undoubtedly a development success story.
Throughout the post-independence period since 1957 Malaysia has enjoyed rapid growth with
rising per capita income and price stability. Economic growth has been accompanied by rising
living standards, greater urbanization and access to health and education, and an improvement in
the distribution of income, ameliorating the twin problems of poverty and racial imbalances. The
performance has been particularly remarkable after 1987 when the economy achieved above 7%
growth in seven consecutive years reaching virtual full employment by 1995. With this
background Malaysia now aspires to become a fully developed economy by 2020. This dramatic
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economic transformation has occurred against a background of massive shifts in the world
economy as a result of increasing internationalization of production and trade. Malaysia's success
is widely attributed to the ability it has shown in positioning itself within this new world
economic order. As a small, open economy, Malaysia's economic policy stance has been not to
isolate itself from these global trends. Rather it has tried to respond to developments on the
international front as they unfolded. The purpose of this section is to examine the Malaysian
development experience from a historical perspective with emphasis on the nature of policy
choices in the context of rapid globalization of the world economy and how this has led to the
restructuring of the different industries in terms of employment. Particular emphasis will be
placed on the implications of globalization and liberalization (market based reforms) for
employment creation and poverty alleviation.”
To highlight the success of economic restructuring in terms of employment of Malaysia
mentioned above let us take a look at the employment trends from 1982-2000 depicted in the
figure below.
Figure 2.1: Number of Employed Persons by Tradable Industry in Thousands, 1982-2000
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Source: Data taken from Labor Force Survey Online Data from 1982-2010 compiled by Department of
Statistics Malaysia
Figure 2.1 above shows the evolution of employment structure of the tradable sector in
Malaysia from 1982-2000. As we can see as the specific National Economic Policies are put in
place, Malaysia has shifted away from being an agriculture-based economy to an industry based
economy. This shift is also observed in the employment structure of the agriculture, forestry,
livestock and fishing industry and the manufacturing industry. As the number of workers
employed decrease in the former industry, the latter industry saw a growth in its employment
reaching its peak in 2000 with 2.2 million workers. This is a significant increase indeed if we
compare it to the number of workers employed in this sector in 1982. At that time only 816,000
















sectors listed above. The leading sector in size of employment was the agriculture sector with
about 1.6 million workers employed.
Figure 2.2: Number of Employed Persons by Tradable Industry in Thousands, 2001-2009
Source: Data taken from Labor Force Survey Online Data from 1982-2010 compiled by Department of
Statistics Malaysia
The Figure 2.2 above shows the evolution of employment structure of the tradable sector
in Malaysia from 2001-2009. As we can see from the figure above, the manufacturing sector
continuous to be the leader in terms of size of employment in the tradable sector in Malaysia
with a peak of 2.2 million workers in year 2001. Even though from year 2001-2009, the
employment has somewhat decreased in this sector, the employment share of workers in the
sector is still the highest. An interesting point to note is that during the 9 year period observed in
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the figure, agriculture sector has seen a slight increase in its share of employment from 1.3
million to 1.4 million workers.
Now let us take a look about the distribution of employments according to number of
workers by occupation from year 1982-2010.
Figure 2.3: Number of Employed Persons by Occupation in Thousands, 1982-2000
Source: Data taken from Labor Force Survey Online Data from 1982-2010 compiled by Department of
Statistics Malaysia
As can be seen from the Figure 2.3 above government occupational statistics suggests
that employment restructuring has, generally speaking, been achieved through the many different
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National Economic Policy put in place. The table above shows the evolution of employment
structure in Malaysia from 1982-2000. As explained in the previous section, Malaysia has shifted
away from being an agriculture-based economy to an industry-based economy. This shift is also
observed in the occupation trends of the agriculture, forestry, livestock and fishing category and
professional and technical staff occupation category. As the number of workers employed
decrease in the former industry, the latter industry saw a growth in its employment reaching its
peak in 2000 with about 1 million workers. This is a significant increase indeed if we compare it
to the number of workers employed in this sector in 1982. At that time only 380,000 workers
were employed in this category and it ranked as number 2 in terms of size of employments in
these three sectors listed above. The leading sector in size of employment was the agriculture,
forestry, livestock and fishing category with about 1.7 million workers employed in this
occupational category.
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Figure 2.4: Number of Employed Persons by Occupation in Thousands, 2001-2010
Source: Data taken from Labor Force Survey Online Data from 1982-2010 compiled by Department of
Statistics Malaysia
The Figure 2.4 above shows the evolution of employment structure in Malaysia from
2001-2010. As we can see from the figure above, the plant and machine-operators and
assemblers is the leader in terms of size of employment under this category with a peak of 1.5
million workers in year 2010. Even though from year 2001-2010, the employment has somewhat
decreased under this category in line with the decrease in the numbers of workers employed in
the manufacturing sector mentioned in the previous section, the employment share of workers
under this category is still the highest. An interesting point to note is that during the 10 year
period observed in the figure, the professional category has seen a slight increase in its share of
employment from 457,000 to 737,000 workers which is in line with the higher demand of skilled
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Despite the improvements in the shifting of Malaysia`s economy to a more modern,
industry-based economy, the issue of ethnic employment inequalities in different sectors
continues to be the number one priority in the Government`s economic agenda. The following
section takes a look at the employment inequality by occupation and ethnic group from the 1970s
to the 2000s as depicted by (Jomo, 2004).
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Table 2.3: Employment by Occupation and Ethnic Group, 1970 in percentage
Occupation Bumiputera Chinese Indian Other
Professional and technical 47 39.5 10.8 2.7
Administrative and managerial 24.1 62.9 7.8 5
Clerical and related 35 45.9 17.2 1.5
Sales and related (a) 26.7 62 11 0
Services 44 40 14.6 1.5
Agricultural 72 17.3 9.7 1
Production, transport and other 34 56 10 0.3
Ethnic share of total employment 52 37 11 1
Ethnic share of total labor force 52.7 36 11 1
Proportional equality index (b)
Occupation Bumiputera Chinese Indian Other
Professional and technical 1 1 1 3
Administrative and managerial 0.46 1.76 0.73 6.5
Clerical and related 0.67 1.28 2 2
Sales and related 0.51 1.72 1.04 0.5
Services 0.84 1.11 1.36 1.88
Agricultural 1.37 0.48 0.91 1.25
Production, transport and other 0.65 1.56 0.9 0.38
Index for ethnic share of total
employment 0.98 1.02 0.99 1.25
Note (a): This line does not add up to 100 per cent due to rounding. Note (b) the proportional
equality index is derived by dividing each ethnic group’s occupation employment share by its total
labor force share. Source: Jomo, 2004 and Government of Malaysia 1981.
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According to (Jomo, 2004), “Even though the structure of employment has changed
significantly from an agricultural based economy to an industry-based economy in Malaysia,
there was concern on employment inequality between different ethnic groups. According to
Table 2.3 and 2.4, government occupational statistics also suggests that employment
restructuring has, generally speaking, been achieved. In fact, bumiputera employment in the
public sector and agriculture greatly exceeds their overall demographic share. According to the
World Bank, government remuneration is, on average, about 25 per cent higher than in the
private sector. However, bumiputeras are still underrepresented in some of the most lucrative
professions, such as medicine, accountancy and architecture, although much of this is temporary
and will decline as the population ages. Nevertheless, as the table above shows below, for the
vast majority of the population, employment restructuring goals had, by and large, been achieved
by 2000.”
Income inequality was not the only problem arising in Malaysia following its independence,
employment inequality was also observed almost hand in hand. To some extent from both the
tables we can see that the Bumiputeras were able to increase their share of employment in the
professional sector by year 2000. But this increase was not as big as expected since the
Bumiputeras were still unable to hold the more high paying jobs if compared with the total
population of the Bumiputeras overall.
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Table 2.4: Employment by Occupation and Ethnic Group, 2000 in percentage
Occupation Bumiputera Chinese Indian Other
Professional and technical 63.9 25.8 7.6 2.7
Teachers and nurses 73.2 18 7 2
Administrative and managerial 37 52 6 5
Clerical and related 57 33 8.6 2
Sales and related 37 49.8 6.8 6.1
Services 57.7 22 9 12
Agricultural 61 10 6.9 21.6
Production, transport and other 44.7 33.8 10 11.5
Ethnic share of total employment 52 30 8 10.5
Proportional equality index (a)
Occupation Bumiputera Chinese Indian Other
Professional and technical 0.97 1.02 1.03 2.26
Teachers and nurses 1.11 0.73 0.93 1.24
Administrative and managerial 0.56 2.07 0.75 4.3
Clerical and related 0.86 1.3 1.16 1.45
Sales and related 0.56 1.97 0.92 5.07
Services 0.87 0.86 1.15 10
Agricultural 0.93 0.41 0.94 17.97
Production, transport and other 0.68 1.34 1.35 9.59
Index for ethnic employment share 0.78 1.17 1.12 8.72
Note (a): The proportional equality index is derived by dividing each ethnic group’s occupation
employment share by its total labor force. Source: Jomo, 2004 and Government of Malaysia 2001b.
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Jomo (2004) further illustrated that, “As far as occupational restructuring is concerned,
by 2000, bumiputeras were significantly under-represented (that is, less than 45 per cent) only at
the “administrative and managerial” levels (at 37.0 per cent) and in sales-related occupations (at
37.3 per cent). Nevertheless, the Malay proportions in these occupations have greatly increased
since independence, and especially under the NEP, although the Chinese proportions—52.3 per
cent and 49.8 per cent respectively—still exceed their population share. Otherwise, occupational
restructuring has largely been achieved, especially in low-income employment. The main sources
of tension over employment restructuring involve access to business opportunities and the more
lucrative occupations. This mainly affects and concerns the middle class. Tertiary education, as
well as related employment and promotion opportunities, are the main concerns and primary
sources of interethnic resentment and conflict, especially among the middle class, who correctly
see these as determining their life chances. Both sides have been morally self-righteous about
their interests and claims. On the one hand, many bumiputeras invoke indigenous or “native
rights” and the need for “positive discrimination” and “affirmative action” to overcome historical
disadvantage under colonialism. On the other hand, many non-bumiputeras protest “ethnic
discrimination”, “cultural oppression” and the official undermining of meritocracy. Ethnic
percentages in professional and technical occupations broadly reflect demographic proportions in
the Peninsular Malaysian population, although bumiputera under-representation in the more
lucrative and prestigious professions has been highlighted by the Malay middle class, politicians
and the government.”
The special treatment given to the Bumiputeras and more importantly to the Malays have
produced a higher number of Malays to participate in administrative and managerial jobs too,
even though this is not as high the Chinese population. It goes to show that without the special
Bumiputera policy put in place this progress would not be realized. The importance of the
policies put in place cannot be understated in creating a more structured employment opportunity
especially for the left behind Malays before the Independence in 1957.
All in all as highlighted by Jomo (2004), “while there is little doubt that specific
socioeconomic targets of the NEP have been largely achieved, it is not clear that such
achievement has led to national unity. Associating improved interethnic relations almost
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exclusively with reduced interethnic disparities among the respective business communities and
middle classes has in fact generated greater ethnic resentment and suspicion on both sides.
Ethnic affirmative action policies, as implemented and enforced in Malaysia, have associated the
interests of entire ethnic groups with their respective elites, thus generalizing resentments
associated with interethnic, intra-class competition. Therefore, it is unlikely that the means of
ethnic affirmative action will achieve the end of improved interethnic relations. An alternative
approach needs to be found to create a better rapport among the various ethnic groups over the
long term.”
As the policies are put in place to give the Malays a better social standing, it has created a
rift between the non-Bumiputeras as they question the success of these policies and how these
policies are not serving their needs to some extent. These issues have been the main topic of
many political and economic discussions recently in Malaysia.
(Jomo, 2004) further emphasized that the “main protagonists—the Malays and the
Chinese—are both very insistent that the official figures exaggerate their respective shares of
economic wealth. While there are some truths in such claims, the arguments are essentially self-
serving. But what is most telling, perhaps, is that increased wealth ownership for any particular
ethnic group actually only involves a very small minority, who are nevertheless ever ready to
proclaim that they embody the interests of the particular ethnic group with which they are
identified. The relations between wealth distribution and other interethnic economic disparities,
such as income distribution, may be quite spurious. It is quite possible that there would be
greater interest in raising incomes, rather than redistributing wealth.”
It is on this note that I have performed my investigation of wage inequality in relations to
trade reforms in Malaysia, which is laid out in the following chapters of the thesis. In the next
chapters I will carefully explain the nature of wage inequality in Malaysia as a whole between
skilled and unskilled workers in Malaysia using Household Income Survey data along with
Annual Manufacturing survey data. With this careful analysis I wish to present the real trends
and data of wages and wage inequality in Malaysia.
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Chapter 3: Background on Tariff Reduction through AFTA
and WTO Initiatives
Before we continue our investigation of the theme at hand, it is very important for us to
understand that trade reforms in Malaysia, which is analyzed in this study using the Most
Favored Nation (MFN) and Effectively Applied Average (AHS) tariff rates are exogenous
variables to be used in the econometrics analysis later on so that its causal effect can be
determined clearly. Below is the brief history of Malaysia`s commitment in the South East Asia
regionalism framework and its commitment made as a GATT/WTO member towards a more
liberalized trade regime.
3.1 ASEAN Free Trade Area
ASEAN is a regional and economic cooperation of 10 countries located in Southeast Asia,
which was formed on August 8, 1967 by Brunei, Cambodia, Indonesia, Lao, Malaysia, Myanmar,
The Philippines, Singapore, Thailand and Vietnam. Its aims include the acceleration of economic
growth, social progress, cultural development among its members, and the promotion of regional
peace. ASEAN is an alliance consisting of the Philippines, Malaysia, and Thailand that was
formed in 1961. It was established on August 8, 1967. The five foreign ministers - Adam Malik
of Indonesia, Narciso R. Ramos of the Philippines, Abdul Razak of Malaysia, S. Rajaratnam of
Singapore, and Thanat Khoman of Thailand - are considered as the organization's Founding
Fathers as highlighted by the ASEAN Secretariat reports.
“On the 8th of August 1967, an agreement was drawn up between the six main
Association of Southeast Asian Nations (ASEAN) members, which were Indonesia, Malaysia,
the Philippines, Singapore and Thailand. In their vision ASEAN would represent, “the collective
will of the nations of Southeast Asia to bind themselves together in friendship and cooperation
and, through joint efforts and sacrifices, secure for their peoples and for posterity the blessings of
peace, freedom and prosperity” (ASEAN Agreement). It is with that basic drive of cooperation
and joint efforts, ASEAN Free Trade Area (AFTA) came about in year 1992. The primary goals
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of AFTA were to, “increase ASEAN's competitive edge as a production base in the world market
through the elimination, within ASEAN, and to attract more foreign direct investment to ASEAN”
(AFTAAgreement, see http://www.aseansec.org/overview/).
AFTA has come a long way in changing trade patterns in Malaysia and the South East
Asian region. As from year 2002, it is now in full swing, aiming to promote the region’s
competitive advantage as a single production unit. Even though specific rules and priorities are
given for the elimination of tariff mainly for manufacturing and agriculture products in member
countries, the non-tariff barrier is also expected to promote greater economic efficiency,
productivity, and competitiveness. The region, more than ever focuses in promoting a more
leveled playing field for its member countries. When full trade liberalization is achieved, the area
could not only be beneficial for the 10 member countries but also holds attractiveness for trading
partners all around the world.
The fundamental principles adopted by the ASEAN Member Countries are following
fundamental principles in their relations with one another, as contained in the Treaty of Amity
and Cooperation in Southeast Asia (TAC) mutual respect for the independence, sovereignty,
equality, territorial integrity, and national identity of all nations the right of every State to lead its
national existence free from external interference, subversion or coercion non-interference in the
internal affairs of one another settlement of differences or disputes by peaceful manner
renunciation of the threat or use of force; and effective cooperation among themselves. (see
http://www.aseansec.org/overview/). This means that even though economic cooperation is very
much encouraged and hoped for, for the sake of political sovereignty and stability among
member countries, they should not overstep their boundaries when it comes to political issues.
According to the ASEAN Secretariat, “One of the visions of ASEAN is to have the region
as a single-unit of production which is facilitated by the strong trade ties between the ASEAN
member countries. It is because of this vision the ASEAN Free Trade Area (AFTA) idea is
created. The first six signatories of the Common Effective Preferential Tariff scheme for the
ASEAN Free Trade Area (AFTA) have reduced their tariffs on intraregional trade to no more
than five percent for almost all products in the Inclusion List or removed them altogether. AFTA
was established in January 1992 to eliminate tariff barriers among the Southeast Asian countries
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with a view to integrating the ASEAN economies into a single production base and creating a
regional market of 500 million people. The Agreement on the Common Effective Preferential
Tariff (CEPT) Scheme for AFTA requires that tariff rates imposed on a wide range of products
traded within the region be reduced to no more than five percent. Quantitative restrictions and
other nontariff barriers are to be eliminated. Although originally scheduled, to be realized by
2008, the target of a free trade area in ASEAN was continuously moved forward. It planned to
reduce tariffs to zero to 5% in 15 years among the six nations through a “common effective
preferential tariff”. (AFTA Agreement, see http://www.aseansec.org/overview/) The single-unit
production hub is what preliminary motivates the formation of AFTA, the economic cooperation
side of ASEAN members. Unlike the European Union which had both political and economic
unionization goal in the end, ASEAN flourishes because of its promise of a more equal and
leveled field when for its member countries.
As a member ASEAN these are the commitments made on the part of Malaysia. Malaysia
continued to decrease its tariff on goods as a commitment towards the realization of AFTA.
However to protect its domestic market at the peak of the crisis in 1998, the Government
temporarily raised tariffs on some consumer goods, capital goods and building materials during
the crisis. New trade barriers were further set up with the introduction of additional import
licensing requirements though. According to an UNCTAD report by (Bora and Neufeld, 2001),
the trade policy pursued in Malaysia was liberal before the crisis. Tariff protection declined
significantly over the years: Import tariffs were cut by almost 50 per cent between 1993 and
1997, lowering protection for the majority of manufactured and agricultural goods. At the onset
of the 1997 Financial Crisis, more than half of all tariff lines were already duty free (compared to
only 13 per cent in 1993). Malaysia also continued tariff reductions within the framework of
ASEAN. As of January 2000, 89 per cent of the Malaysian CEPT ranged between 0–5 per cent.
Only 11 per cent of all tariff lines were above the 5 per cent level (ASEAN Secretariat, 2000).
As one of the 6 main founding members of ASEAN and AFTA, Malaysia`s commitments
and the lowering of its tariff rates of more that 95% of its products in the initial liberalization
process, has paved the way to an increased intra-trade activity within the region.
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3.2 General Agreement on Tariffs and Trade (GATT) and World Trade
Organization (WTO)
Malaysia showed her commitment in accepting the challenges of globalization by joining
the General Agreement on Tariffs and Trade (GATT), and further ratified the establishment of the
World Trade Organization (WTO) on 6 September 1994 (to replace the GATT with effect from 1
January 1995). According to Mohammed Shakur (2001), “The biggest leaps forward in
international trade liberalization have come through multilateral trade negotiations, or "trade
rounds", under the auspices of GATT - the Uruguay Round was the latest and most extensive.
Although often lengthy, trade rounds offer a package approach to trade negotiations; an approach
with a number of advantages over issue-by-issue negotiations. For a start, a trade round allows
participants to seek and secure advantages across a wide range of issues. Second, concessions
which are necessary but would otherwise be difficult to defend in domestic political terms can be
made more easily in the context of a package which also contains politically and economically
attractive benefits. Third, developing countries and other less powerful participants have a
greater chance of influencing the multilateral system in the context of a round than if bilateral
relationships between major trading nations are allowed to dominate.”
It is due to these time-consuming constraints WTO today is less popular when it comes to
fast decision making mechanisms as can be seen as more efficient in FTAs and bilateral trade
agreements within smaller groups of member countries. Nevertheless WTO is seen as a vital
organization in promoting a more globalized market for the member countries involved.
Furthermore according to the history of WTO, “overall reform in politically sensitive
sectors of world trade can be more feasible in the context of a global package - reform of
agricultural trade was a good example in the Uruguay Round. Most of GATT's early trade rounds
were devoted to continuing the process of reducing tariffs. The results of the Kennedy Round in
the mid-sixties, however, included a new GATT Anti-Dumping Agreement. The Tokyo Round
during the seventies was a more sweeping attempt to extend and improve the system. The GATT
completed 8 rounds of multilateral trade negotiations (MTNs). The Uruguay Round (the 8th
round) concluded with the signing of the Final Act on April 15, 1994, in Marrakesh, and
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produced the World Trade Agreement (WTO) and its annexes.” (see
http://www.wto.org/english/thewto_e/cwr_e/cwr_history_e.html. Despite the many shortcomings
of the GATT reform of agricultural sector remains an important achievement which paved the
way for the new and improved WTO in the present day.
According to the WTO`s history, Malaysia is also a founding Member of the WTO as a
continuence of a member of the GATT since 1957. Through active participations in WTO
negotiations, Malaysia continues to ensure that trade regulations and trade measures that are
negotiated are fair and provide the flexibility for Malaysia to continue its development policy. To
date, under the commitment of GATT/WTO, the average MFN applied tariff rates for Malaysian
goods are down to 8.8% in year 2010 compared to 11.3% in year 1995.” (see
http://www.wto.org/english/thewto_e/thewto_e.htm).
This shows the continuous effort and commitment of Malaysia as a WTO member and
how tariff rate reductions are not only induced by the ASEAN bloc agreement regionally but also
the commitments of the GATT/WTO at an international level. Figure 2.5 below shows the drastic
reduction in the most favored nation (MFN) tariff rates from 1989-2009, the period, which
covers data 3 years prior to the ASEAN Free Trade Area establishment and 8 years after the
completion of AFTA.
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Figure 2.5: Most Favored Nation Tariff Rates Reduction from 1988-2009
Source: Data extracted from the WITS, World Bank Database
From the figure above we find that overall tariff rates have decreased over the 21 years
observed. In 1988 the simple average tariff was close to 14% but after 21 years it has decreased
to a single digit of only 7%. As mentioned above, during the Asian Financial Crisis the
Malaysian government has increased the tariff temporarily to protect its domestic market. The
simple average of the increase of tariffs was only by 2% during this period but drastically
decreased to 7% by year 2009. The weighted average tariff recorded a much lower rate than the
simple average. Here we find that the tariff rates have decreased from close to 10% to a mere
4.3% over the 21-year period.
Figure 2.6 below gives us an even more detailed look at the drastic reduction of the MFN
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also find that for most of the traded goods, MFN tariff rates have decreased significantly except
for some products like beverages and tobacco. Putting aside a few temporary spikes and dips in
the graph line below, overall it is clear that due to the commitments made as a GATT/WTO
member and AFTA member country, tariff rates have decreased substantially marking the process
which Malaysia has been through towards trade liberalization and trade reforms.
Figure 2.6: Reductions of MFN Tariff Rates from 1989-2009
Source: Data extracted from the WITS, World Bank Database
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Chapter 4: Literature Review and Theory of International
Trade
The wage inequality or income inequality phenomenon that had followed after drastic
trade liberalization episodes in developing countries has caught the attention of many labor and
development economists. In the past few decades, most of the observations highlighted the rise
in wage/income inequality after drastic trade liberalization episodes. In some cases, these drastic
trade liberalization processes have led to a decreased wage/income inequality. In a nutshell, the
findings from previous research on the relationship between trade reforms and wage/income
inequality has been mixed. These mixed results are due to the types of data used; may it be at
individual level or plant level data. It could also be due to the channels explored by the
researcher, which focuses on one particular channel, and excludes the other channels unexplored,
such as race and gender among many other factors that can influence wage inequality within a
country. To illustrate the different types of findings, let me present to you two recent studies on
the topic of wage inequality between skilled and unskilled workers in relations to trade reforms.
Feenstra & Hanson (1997) looked into Mexico`s wage inequality trend from 1975-1988.
As a measure for wage inequality they have used relative non-production wage share using plant
level. The channel explored was the FDI in the maquiladoras industries. They found that FDI has
increased the wages for non-production workers, even when Mexico has a relatively abundant
unskilled labor force.
On the other hand, Mishra & Kumar looked into India`s wage inequality problem from
1983-2000 and found that tariff reductions increase wages. So wage inequality is decreased in
India in this study. They have used the differences in wage premiums as the measure for wage
inequality. They have explored the education channel, occupation channel and industry channel
simultaneously in their paper.
It is understandable that it would be quite impossible to explore all of the channels that
could impact wage inequality in a particular country. The commonly accepted and tested
channels which will be explored in this chapter are the skill premium channel, wage premium
channel, skill-biased technical Change channel, FDI channel and also the transfer of technology
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channel through patents and Research and Development activities. Goldberg and Pavcnik (2004)
have brilliantly summarized the studies of trade reforms and wage inequality in the past few
decades in their paper titled, “Trade, Inequality and Poverty: What Do We Know? Evidence
From Trade Liberalization Episodes From Developing Countries. For literature review on
Skilled-Biased Technical Change I have referred to the findings highlighted by Vivarelli (2013)
which has explored the origins of this assumption. Using their framework for analysis and their
main findings I have structured the following section as highlighted below.
The chapter is structured as follows. It starts off with the introductory section. Section 4.1
presents the explanation for the increase of the skill premium due to changes of skill intensive
occupations and industry wage premiums. Section 4.2 presents the past research on Skill-biased
Technical Change. Section 4.3 presents previous studies on Global Product Sharing, FDI and its
impacts on capital and labor. Section 4.4 highlights the quantitative and qualitative analysis of
the impact of technology on employment. Section 4.5 presents the literatures on trade-based
versus technology-based explanations for the skill gap. Section 4.6 presents literature on
technological change in the developing countries. Section 4.7 presents the shortcomings of the
Hechscher-Ohlin theory and the Stolper-Samuelson theorem (HOSS) predictions. Finally Section
4.8 presents other channels suggested by recent studies in relating trade reforms and wage
inequality and presents the summary.
4.1 Trade Liberalization and Inequality: Explanations for the Increase of
the Skill Premium
4.1.1 Changes in the Returns to Skill-Intensive Occupations
Skill premium is defined as the rise of returns for those with jobs that require a higher
level of education attainment. Recently there has been growing evidence in the rise of skill
premium in the developing countries. Even though these developing countries have a relatively
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abundant unskilled workforce, those with higher level of education and higher level of job
positions see that their returns are increasing compared to the unskilled workers within the
country.
For the case of Colombia, Attanasio, Goldberg, and Pavcnik (2004) emphasized that
occupational returns remained quite unchanged during the period understudy, from year 1986-
1998. In this paper the authors calculated different measures of inequality among different
groups of workers based on their education background workers. These workers are divided into
3 different level of education attainment. They found that wage inequality have increased for all
of these groups. However they highlighted that those having university degrees see wage
inequality increase the most in their group. Using the Mincer-type function to estimate the
determinants of earnings they found that education premium can only explain a small part of the
differences in log wages among workers in Colombia. This means that other factors play more
significant roles in impacting wage inequality.
Looking at the period before the implementation of NAFTA in Mexico, Cragg and
Epelbaum (1996) found that there was significant evidence for the mentioned skill premium
hypothesis. They highlighted that there was a drastic rise in skill premiums for those holding
professional occupations and also administrative job both in the private and public sector. They
found that the change of premium to skill-intensive occupations plays a significant role in
leading to the increase of the skill premium. When they controlled for occupations from the
original estimate using the changes in premium of post-high school to high school education,
they found that 40-67% of the increase could be attributed to this change of premium.
The reason that can used for explaining the rise in occupational premium is attributed to
the drastic trade reform policies introduced in a developing country, which leads to the increased
hiring of workers who could follow through with these reforms particularly the professionals and
managers. They authors further reiterated that the link is not a direct link. Trade reform policies
could only influence the occupation premium when these skilled workers are directly related to
the reform activities. For other countries researched on, a less significant relationship between
drastic changing returns to skill-intensive occupations had been uncovered.
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Based on the new findings in the shift of demand for more skilled workers, Goldberg and
Pavcnik (2004) have divided the possible explanations into 5 parts. They highlighted that, the
most widely-accepted explanations are: (a) increase in the returns to particular occupations that
relate with a higher educational level; (b) the Heckscher-Ohlin model of international trade; (c)
shift of skill-intensive intermediate goods production from developed to developing countries;
which includes the increase of FDI flows towards developing countries whereby skilled workers
are more complementary to the capital that are brought in; (d) skill-biased technological change
assumption; and (e) compositional changes in the products produced by developing countries
within industries, with the mix shifting towards more skilled-labor intensive products.
While the skill premium channel is seen as an important channel for affecting wage
inequality in developing countries, previous studies have shown that the skill premium channel is
not the only channel that is responsible for influencing this pattern of inequality. Other channels
have to be explored too.
4.1.2 Changes in Industry Wage Premiums
A wide range of study in industry wage premiums have been explored in explaining the
how wage inequality can be impacted after trade liberalization episodes. Goldberg and Pavcnik
(2004) highlighted that the changes of wage premiums in different industries may be another
channel where trade reforms could impact wage inequality between skilled and unskilled
workers. Industry wage premiums is defined as the portion of the workers` wages which cannot
be explained by the workers features such as education attainment, skills, previous job
experience, gender and location. The only explanation for the difference in earnings could then
be explained by the industry affiliation of the worker itself. Many recent studies have found that
the wage premium channel is significantly affecting the rising wage inequality in developing
countries.
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These are some of the recent studies on this topic. In the 1990s, Levinsohn (1993),
Harrison (1994), and Currie and Harrison (1997) found that the plants` profit margins decreased
to accompany the trade reforms experienced by Turkey, Morocco and Cote d`Ivoire.
In some studies such as (Feliciano (2001) which looked at Mexico and (Pavcnik, Blom,
Goldberg, and Schady (2004) which looked at Brazil found no significant relationship between
industry wage premiums and tariff rates in their studies. On the other hand there were also papers
such (Goldberg and Pavcnik (2004) which looked into Colombia, which found a significant and
positive relationship between decreasing tariff rates and the industry wage premiums.
In the case of Mexico, Feliciano (2001) observed a positive relationship between the
decreasing uses of import licensing and the industry wage premium. There in these 2 countries,
Colombia and Mexico, Attanasio, Goldberg, and Pavcnik (2004) concluded that trade reforms
can lead to a bigger wage gap through the industry wage premium channel mentioned. This is
especially true when bigger tariff cuts are observed in sectors where higher numbers of
unskilled-workers are employed. These sectors were also observed to have the lowest wage
premiums before the trade reform process took place.
Unfortunately the lowering of tariff rates can only explain a small percentage of the
overall impact. For the case of Columbia they estimated that in the manufacturing sub-sector the
37% decrease in average tariff could only be linked to a 4% decrease in industry wage premium.
Only 2% of the variation in industry wage premium can be explained by the differences of log
hour wages in the observable features of the workers category. Even though variation in industry
wage premium have a significant impact in increasing wage inequality between skilled labors
and unskilled labors, other factors may play bigger roles in impacting the increasing wage gap
between these two groups of workers.
There have been a few papers which suggested that changes in productivity at industry
level which resulted from trade policy changes may be the catalyst in influencing variations in
industry wage premiums. Recent empirical studies in the developing economies such as Cote
d’Ivoire, India, Korea, Chile, and Brazil have found that trade reforms is closely linked to
increasing of productivity in those countries mentioned. Contrary to conventional economic
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theory, trade reforms can result in both, the improvement or worsening of productivity which is
surprising considering the empirical results brought forward.
Goldberg and Pavcnik (2004) further reiterated that the increasing wage gap between the
skilled and unskilled workers due to the variation in industry wage premium only when two
situations take place. Firstly, industry wage premium must differentiate among labors with
different level of skills and secondly, when trade reform is linked with rise of skill premiums in
specific industries. This kind of skill premium can be the result of different workers having
different level of skills and different ability to move within a given sector and obtaining specific
specialization, giving them an advantage in the bargaining processes. Even though logically this
explanation is feasible but empirically there has been little evidence for this hypothesis.
For the case of Brazil, Pavcnik, Blom, Goldberg, and Schady (2004) tested this
relationship and concluded that skill premiums are very different for all of the sectors without
any particular trend. They also found a weaker evidence for this hypothesis in Colombia. The
main finding from these two country studies is that the decrease of tariff rates in a specific sector
does not correlated with skill premiums in a given sector. From their observation they further
highlighted that for Colombia and Mexico, the decrease of wage premiums due to drastic trade
reforms in the culprit in impacting the increasing wage gap between the skilled and unskilled
labors in those countries mentioned. They also suggested that another channel could arise from
globalization, and that is the emergence of informal sectors, that allows the plants to survive in
hard times, while resulting in a more pronounced increase in wage inequality between these two
groups of workers mentioned.
4.2 Skill-Biased Technological Change
Skilled-Biased Technological Change is another channel that can explain the shift in
demand for more skilled workers in the developing economies. As globalization promotes more
FDI activities to local markets, these plants demand more skilled workers to operate the
technologies which are embodies in the machineries that they have brought.
61
The earliest hypothesis supporting the SBTC channel is the Wood’s (1995) hypothesis.
Wood introduced the term “defensive innovation” which refers to increased competition from
foreign trading partners that can result in plants to undergo R&D activities or at the very least
adopt the usage of new technologies from abroad after a trade reform episode takes place. This
hypothesis is further built by Thoenig and Verdier (2003). In 2004, by looking at the case of
Colombia, Attanasio, Goldberg, and Pavcnik were able to provide evidence for Thoenig and
Verdier`s hypothesis. They analyzed the relationship between the changes in the percentage of
skilled labors employed with the changes in the tariff rates from year 1984-1998 in Colombia.
They concluded that the demand increase for skilled labors were the highest in sector that
observed the biggest tariff rate reductions.
Goldberg and Pavcnik (2004) highlighted that this hypothesis might be applicable for
both developed economies and developing economies. This holds true especially when there is
import competition from other low-income developing countries like China, employing high
numbers of unskilled workers. They then will need to find a way to protect this highly unskilled
workers concentrated sectors in their local economy.
Another channel which can result in Skill-Biased Technological Change or accelerate
SBTC was recently suggested by Acemoglu in 2003. Using his model of endogenous
technological change, he debated that for developing countries a different definition of
technological change should be allotted. For these countries this change could mean importing
more machineries and equipments from other advanced countries to complement the skilled
workers to improve production processes.
Acemoglu further explained that trade reforms influences the numbers of skilled labors
hired through the decreasing of prices of capital goods. This in turn will increase their imports.
Empirically speaking this framework has two important features: a) imports of new machineries
and equipments from developed economies should be increased following the trade reform
process of that particular developing nation; b) for those sectors importing machinery and
equipments from other developed nations they should see a dramatic increase in the hiring of
skilled labors in those sectors. Another mechanism was also introduced by Aghion, Burgess,
Redding and Zilibotti (2003) on how trade reforms can influence technological or technical
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change. The measure of technological change is then used to measure wage inequality. They
hypothesized this by using their plants` model. They suggested that plants that are falling behind
in technological advancements are more likely to be unable to compete with foreign competitors,
while plants that are up to date with the technological advancements in the sector may be more
likely to succeed in warding off foreign competitors penetrating the market. The authors also
highlighted how institutions, labor market laws and the rate of adopting new technologies can
impact the trade policies in a trade liberalized country. For the case of Brazil, Araujo, Bogliacino,
and Vivarelli (2011) have undergone a study using panel data obtained from the manufacturing
sub-sector in the country from years 1997-2005. They also concluded that SET effects are
evident for Brazil and emphasized that technology has cause the skill-upgrading shift among
workers in the manufacturing sub-sector.
In 1999, Harrison and Hanson published their analysis on the trade reforms process that
took place in Mexico in the 80s. They discovered that for plants in the manufacturing sub-sector,
the plants importing new machinery, equipment and intermediate products are also prone to
employing more skilled labors if compared to other plants not importing any of those products
mentioned. In the case of Chile it is quite different as highlighted by Pavcnik (2003) who
suggested that in the beginning of the 80s, the higher numbers of skilled-labors employed in their
plants is not cause by the adoption of imported intermediary goods of other technical assistance
given by their foreign business counterparts.
The empirical analysis of the relationship between SBTC effects and inequality are quite
rich. However empirical analysis on the nature of their responses towards each other leaves room
for improvements. In a related paper Aghion, Burgess, Redding and Zilibotti (2003) used a 3-
digit level manufacturing sector dataset to analyze the case of India`s trade reforms episode to
prove this hypothesis. They found that profit margins and the level of productivity were
increasing for the plants that were up to date with the productivity enhancing methods in their
sector. They also found that those plants located in states with more unrestricted labor laws
observed the same gains. The differences of the degree of impact introduced by the trade reform
policies, in the manufacturing sub-sector presents the wage gap between the skilled and the
unskilled workers. The nearness of a plant to different types of labor restrictions and access to
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new technologies are important in determining the degree of wage inequality between the skilled
and unskilled workers in the manufacturing sub-sector.
4.3 Relocation of Intermediate-Goods Production or “Global Production
Sharing”, FDI, and Complementarity between Capital and Labor
As highlighted by Goldberg and Pavcnik (2004), the discourse of the general equilibrium
mechanism which links trade policy to changes in relative wages assumes that all trade occurs in
in the final goods sectors. Feenstra and Hanson (1996, 2003) later tested this assumption and
pointed out the important role played by the trade in intermediate goods in increasing the
demands for skilled workers in both developed and developing countries. They argued that the
increase of global production networks or outsourcing activities do play an important role in
increasing the demand for skilled workers in both developed and developing economies.
According to Goldberg and Pavcnik (2004) the main argument presented in Feenstra and
Hanson is based on the assumption that manufacturing of final goods requires the input of
intermediate goods which are different in terms of their skill intensities. Trade liberalization and
removal of capital controls transfer the production activities of intermediate products from the
developed countries to developing countries. On the one hand these intermediate products are
categorized as goods produced by highly unskilled labors from a developed country`s point of
view. On the other hand they are seen as being produced by highly skilled labors from a
developing country`s view point. Due to these assumptions, there has been an increase in skill
intensity in both types of countries, which lead to an increase in skill premiums for both
developing and developed economies.
Another argument based on the framework of explanation above is the impact of Foreign
Direct Investments (FDIs) in increasing the demand for skilled workers in developing countries.
This argument is not only focusing on the production of intermediate goods. Cragg and
Epelbaum (1996), and Behrman, Birdsall, and Szekely (2000) argued that if skilled labors are
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complements of capital goods, cheaper prices of these capital goods which resulted from trade
liberalization, will lead to an increased demand for both the capital goods and the skilled labors
which are seen as complementary goods for the other.
According to Feenstra and Hanson (1997) the empirical analysis which has been
undergone showed a strong support for the global production networking hypothesis for Mexican
maquiladora plants. This occurred because many US plants export their intermediate products to
the maquiladoras plants where the assembly and production activities take place.
4.4 Quantitative and Qualitative Employment Impact of Technology
According to Vivarelli (2013) based on traditional view in economics, unemployment
caused by technology is a temporary situation. This then can be automatically compensated by
the mechanisms of the market which aims to reintegrate the employees who had lost their jobs.
These mechanisms are called the compensation theory, which was presented by Marx in his
discussions on large-scale industry and the introduction of machinery (see Marx 1961: Chap. 15).
According (Vivarelli, 1995; Pianta, 2005) there are six compensation mechanisms which work to
offset technology's labor-saving effects. These are; (1) hiring additional workers in the capital
goods sector where new machineries and equipments are being manufactured, (2) lowering
prices as a result of lower production costs due to technological innovations, (3) making new
investments by using extra profits incurred as a result of technological change, (4) lowering
wages which results from price adjustment mechanisms and this leads to higher levels of
employment, (5) increasing income which is the result of redistribution of gains from
technological innovation, and (6) producing new products by using new source of technologies.
Unfortunately, the analysis to quantify the effectiveness of the compensation mechanisms
mentioned in the previous paragraph is not a direct one. This is the same for measuring the
quantitative impact of technology on employment as a whole. These two points have been the
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central issue of a controversial debate among labor economists according to (Vivarelli, 2013)
who has been publishing papers on this topic since 1995. He continued to explain that low
demand of labor and capital/labor substitution elasticity, unemployment, pessimistic expectations
and delays in making investment decisions that are included in that compensation could only
partially explain the impact. The discussion and debate on compensation mechanisms and how
they have been functioning have often occurred when we observe the developed nations. For the
case of developing countries, the validity of this debate is even more questionable because these
countries are seen as passive recipients of technologies from other developed nations. Besides
looking at the quantitative impact of technology on employments of skilled and unskilled
workers, there have been various studies which have qualitatively analyzed the relationship of
technology and employment. The analysis has produced a new concept of Skill Biased
Technological Change (SBTC).
It was Griliches (1969) and Welch (1970) who first developed this concept. It was created
based on the hypothesis of capital skill complementarity, which assumes that employers will
increase the demand of skilled workers due to the usage of new technologies. The use of these
technologies, are being adopted especially in modernized industries where only skilled workers
can operate the machinery and equipments (Machin, 2003). Due to the lack of related theories
explaining the SBTC phenomenon, the studies on SBTC are therefore of an empirical nature.
The phenomenon was first observed when in the past 30 years SBTC has gained momentum
resulting from the increase use of computers and the influence of information technology in
specific sectors (Pianta, 2005). Berman, Bound and Griliches (1994) was the first to study the
impact of SBTC empirically. They highlighted that there was a strong correlation between within
industry skill upgrading and increased investment in both computer technology and R&D in the
U.S. manufacturing sector between 1979 and 1989. Later focusing in the US, Autor, Katz and
Krueger (1998) also observed the wide spread use of computer technology since 1970. They
highlighted that SBTC explains from about 30 to 50 percent of increases in the growth rate of
relative demand of skilled labor in the US. Besides those researches Machin and Van Reenen
(1998) found strong evidence in support of the SBTC assumption when they undergo a cross-
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country research for seven countries in the OECD bloc. They found that there is a positive
relationship between expenditure of R&D and relative demand for skilled workers.
4.5 Trade-based versus Technology-Based Explanations for the Skill Gap
Vivarelli (2013) explained the relationship between employment and technology. He
reiterates that SBTC assumption can be used to explain the technological factor in increasing the
employment and wage inequality gap between the skilled and unskilled workers, due to the
differences in skill level for different types of workers.
The SBTC assumption fills the gap in the HOSS assumptions and highlights that FDI is the
main cause for promoting a relatively higher demand for skilled labors. Davis and Mishra (2007)
highlights that the HOSS theory assumes that wage inequality will be narrowed following a trade
reform episode due to the fact that the DCs will export goods produced by unskilled labor who
are relatively abundant in the local economy, and imports the goods produced by scarce factors
in the local economy. This then leads to the increase of unskilled workers wages in the local
economy. Through myriads of empirical analysis undergone the HOSS theorem could not be
applicable for many developing countries where wage inequality has been increasing
substantially after an episode of drastic trade reforms.
Due to its shortcoming researchers have made adjustments and applied many
assumptions to give the theory a more realistic structure. This is shown by Wood (1994) where
he separated his workers into three different groups based on their education attainments and
observed the changes in their wages after a process of trade reform took place in a sample of
non-developed countries. This framework was later applied and readjusted for the case of the
North-South analysis by using trade flow patterns to see how it impacts the local economy.
Dornbusch, Fischer and Samuelson (1980) also researched on the wage and price changes in a
selected country by using the ranking of products which use high or low percentage of capital in
their production process.
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Feenstra and Hanson (1996) extended the previous analysis and included intermediary
goods and materials and other outsourcing activities and hypothesized that outsourcing activities
which is coupled by shifting unskilled based productions activities to another country will result
in the domestic industries hiring more skilled labors. This hypothesis and the findings of the
paper drop a few of the HOSS predictions.
4.6 Technological Change in Developing Countries
One of the main shortcomings of applying the HOSS theory when analyzing the impact
of trade reforms on wage inequality is the assumption that all countries have the same levels of
technological advancements. Hence this approach does not incorporate the dynamic effects of
trade where countries have different levels of technological endowments. The weakness of
HOSS theory can be filled by the SBTC assumptions where it breaks free from the assumption
that technological advancements and homogenous for all economies. Due to this emphasis of
differences in technological endowments, researchers can assess and measure the impact of
technology transfer in developing economies on the inequality gaps in the local economy in
addition to being able to observe the changing composition and structure of the workforce in the
particular country according to Acemoglu (1998). The widely accepted assumption is that higher
levels of technological advancements are owned and developed by the developed countries if
compared to developing countries. Trade liberalization makes it possible for the transfer of
technologies to take place from the developed nations to the developing nations because of the
cheaper prices of these technologies.
Vivarelli (2013) highlighted that it is still safe to assume that through trade liberalization
traditional methods of production in the developing countries can be upgraded due to the transfer
of technologies from developed to developing economies. This assumption still holds true even if
the developed countries do not always transfer their best and up-to-date technologies to the
developing countries. This transfer of technologies would impact the employment composition
because the technologies would need to be complemented with highly skilled labors. It is a
widely accepted assumption that R&D activities occur at a lower intensity in developing
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countries. With this said, trade liberalization plays an important role in allowing technology
transfer to take place using different methods and channel because it is also by using these
methods, technological upgrading in developing countries are made possible.
On the topic of skill intensity, Robbins (1996 and 2003) was the first researcher to
develop the skill-enhancing trade (SET) hypothesis. This hypothesis was created based on the
fact that the developing countries have always depended on imports of technologies from
developed countries whether it is through the trade channel or the FDI channel. The assumption
further posits that it is the norm of developing countries to import capital goods from the
developed countries. These goods have technological features that are more advanced and are
more complementary to the skilled labors than other technologies used in their own countries.
For those countries changing from an import-substitution regime to a more trade liberalized
regime barriers to the adoption of foreign technologies and know-how have been encouraged.
Due to trade liberalization there has been a pronounced increase in market competition and this
leads to higher rate of adoption for a more modern and skill-intensive technologies by these
developing countries. Robbins (1996) and, Berman and Machin (2000 and 2004) highlighted
that it is those exact countries mentioned before that seems to be following the skill intensive
trend (biased towards the skilled labors) that are occurring in the developed economies as well.
Apart from the skill enhancing effect that occurs due to the impact of technology transfer, the
final impact of trade liberalization on employment as a whole cannot be determined using our
own convention wisdom of economics when it comes to the linkage between employment and
trade reforms. This is because of the myriad channels where technology transfer can take place.
These channels could possibly set off a variety of consequences with an unclear final outcome.
As Lee and Vivarelli (2006) highlighted this example in their paper, on the one hand exports can
lead to demand-led growth in total output and employment In the other hand increased imports
leads to loss of jobs when the once protected industries in the manufacturing sector are replaced.
Productivity growth can overtake output growth and later limit the creation of jobs due to lack of
skilled-labor, not enough investments in infrastructure and the existence of other obstacles to the
supply of raw materials.
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The increase in demand which is reflected in the total employment of skilled workers in
developing countries, have been empirically proven by numerous studies. This proves that SBTC
is observed in developing countries too. Revegna (1997) pointed out that this proves that the
HOSS prediction on the effects of trade could not be applied in the developing economies. An
example of this study is by Fajnzylber and Fernandes (2009), where they did research on the
impacts of international integration on manufacturing plants in China and Brazil. From their
cross-section analysis they found that higher total of imported inputs, FDI and exports in Brazil
lead to higher demand for skilled labors. This finding is very different to that of China. For China
they highlighted that the unskilled workers who were specialized in labor intensive production
processes, offsets the skill biased technology effects. Another study on Brazil was by Araujo,
Bogliacino, and Vivarelli (2011) who used a panel data set obtained from the manufacturing
plants for the period of 1997-2005. They found strong evidence which supports the skill-
enhancing trade hypothesis and added that technology is the catalyst in leading to the shift in
demand for skilled workers in the manufacturing sector in the country.
As for skill upgrading effects it was Feenstra and Hanson (1997) who analyzed the
Mexican Industrial data and found that there was a positive relationship between demand of
skilled workers and FDI. Later in 1999, Hansen and Harrison continued the study on Mexico and
reaffirm the findings that imports, licensing agreements and FDI do play important roles in
making transfer of technology possible in Mexico which leads to higher demand of skilled
workers. Birchenall (2001) also found proof that SBTC effects from trade reforms and higher
level of openness has led to increased wage inequality in Colombia. For the case of Ghana, Gorg
and Strobl (2002) highlighted that by using imported technological advanced machinery and
equipments this has led to higher demands for skilled labor in the economy. However they did
not find exporting activities led to skill-upgrading effects.
For the case of Chile, Pavcnik (2003) underwent a thorough investigation on the skill
upgrading effects from 1076-1986 and did not find a significant link between trade reforms and
SBTC. However later in 2005, Fuentes and Gilchrist expanded the dataset on Chile to year 1995
and found a significant relationship between the use of imported technology and a higher relative
demand to skilled workers in Chile. Lastly Meschi, Taymaz and Vivarelli (2011) analyzed the
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impact of trade liberalization on wage inequality in Turkey. They found that imports and exports
play important roles in increasing wage inequality between skilled and unskilled labors. This
occurred firstly because of the complementary relationship between technologies and skilled
labors. Secondly, these technologies coupled with skilled labors are also used on the export
industries in Turkey.
Let us now take a look at the previous literature on the studies which used cross-country
data-sets. Berman and Machin (2000 and 2004) analyzed the SBTC effects in the manufacturing
sectors using a sample of middle-income economies. They found that for the manufacturing
sector in developing countries in the 1980s, the sectors which have adopted newer technologies
and simultaneously increasing their demand for skilled workers in their plants are the same
sectors which experienced the same process in the US during 1960s and 1970s. They highlighted
that for these countries technology transfer from the developed to local economies have the same
skill-bias technology effects.
Meschi and Vivarelli (2009) studied the effect of trade on a country`s income inequality
by using a sample of 70 developing countries from year 1980-1999. They found that there was a
weak relationship between total trade flows and income inequality. These findings are different
though when they disaggregated the total trade flows based on the point of origin and destination
of trade. They found that trade activities (both imports and exports) with high income countries
increased income inequality for the middle income, developing economies. These initial findings
give strong evidence of the notion and hypothesis that different technological level of trading
partners with higher level of trade openness are important in influencing the income inequality.
On the same note, Almeida (2009) also found that SET influenced the shifting trends
from higher demands of unskilled-labors to higher demands for skilled-labors in 8 East Asian
countries. For the case of China and low-income economies however there was no evidence
supporting the SBTC effects. Conte and Vivarelli (2011) found that there is a positive
relationship between imports of machinery and equipments which embody new technologies and
the higher demand of skilled workers in non-developed economies. They highlighted that skill-
enhancing trade which is defined as the total imports of machineries, equipments and ICT
products play a major role in shifting the labor demand to a more skilled-worker intensive sector
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from a more unskilled-worker intensive sector initially. The study empirically analyzed panel
data set of 23 low and middle-income economies from the year 1980-1991 focusing on the
manufacturing sub-sectors.
Finally, for the case of plants in developing countries, Keller (2001) highlighted that
exports may be another channel where technology transfer can take place through the concept
called “learning by exporting”. Vivarelli (2011) supported this hypothesis by explaining that this
technology transfer leads to higher efficiency gains and gives the local economy the chance to
inherit the best international practices and up-to-date production know-how. Epifani (2003)
further reiterated that these international clients could give technical assistance and training to
their suppliers in the developing economies. The knowledge could then be transferred to local
plants in their production activities resulting in improved quality of the imported products.
Yeaple (2005) highlighted that looking at the total employment effects, due to the high rate of
new technologies adoption in developing countries, the plant performing exporting activities
have increased the demand of skilled workers because of the technology transfer discussed in the
previous section.
4.7 Heckscher-Ohlin Theory and the Stolper-Samuelson Theorum (HOSS)
The theory linking trade and wage inequality is highlighted by the Heckscher-Ohlin
model and its companion, the Stolper Samuelson theorem. The Heckscher-Ohlin (HO) model,
states that in developing nations trade liberalization would lead to the narrowing of wage/income
inequality between the skilled and unskilled workers. The issue of trade liberalization is
highlighted by the widely accepted model of international trade, the Heckscher-Ohlin (1933)
model, and its complementary theorem, Stolper-Samuelson (SS) (1941) theorem. The Hecksher-
Ohlin model predicts that under a liberalized trade policy, countries will export goods that use
the factor of production intensively which are relatively abundant domestically, and import
goods that use the factor of production which are scarce. Additionally, the Stolper-Samuelson
theorem links factor prices to product prices. The theorem states that with trade, factor price
change can be affected only by product price changes. The mechanism behind this theory is
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further explained under the assumption that there are two countries with two factors of
production namely, labor-intensive good and capital-intensive goods. As price of a good decrease
with trade, this will lead to a reduced return to the factor that it uses intensively and increase the
return to the other factor. With changes in trade policies gearing towards pro- trade liberalization
policies, tariff cuts are implemented, which leads to price changes of goods and factor prices.
This theory fits well with the Malaysian case study because as tariff reduction is further
implemented, this will lead not only to price changes of goods but most importantly it will affect
the import patterns of these goods.
This 2 by 2 country and factor scenario is still a very simplistic scenario. However for the
case of Malaysia it is more complex. Like in any other small, developing country from the late
1980s, exporting activity is very important for the nation as it boosts economic growth through
job creation of its workers, increasing wages of the unskilled laborers through demands of these
laborers in the exporting commodity sectors and giving the opportunities for producers to access
a bigger market outside their domestic market (IMF Publication, 2001).
As further emphasized by the work of Attanasio et., al (2004), “the adoption of industrial-
level analysis in this methodology, in some aspects did not follow exactly, the basic framework
of the Heckscher-Ohlin and Stolper-Samuelson theorems which predicted that trade
liberalization should affect only economy-wide returns to the factors of production, not industry-
specific returns. This violation of assumptions, are due to several reasons.”
They highlighted that the adjustments to the initial theorems were put in place and added
because of the reason that these assumptions were not applicable for the case of developing
economies. One of these hypotheses was the fact there was factor mobility within the sectors in
the economy. The logic of this hypothesis highlights that after a trade liberalization episode in a
certain developing country occurred, this will lead to a new structure of tariffs and non-tariff
barriers and also the equilibrium in the economy will be breached. When this happens the factors
would move easily and smoothly to other industries until economy-wide equilibrium is restored
again. Galiani and Sanguinetti (2003) suggested that for the workers, they will shift from one
industry to the other up to the point where all similar workers are compensated equally due to the
fact that trade reforms should improve productivity level in that sub-sector and also in all of the
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other sub-sectors. Attanasio et al. (2004) questioned this assumption and highlighted that in the
short and medium run, there are observed labor market restrictions for the developing economies.
Due to this, the assumption is not applicable for these countries. Another study by Dickens and
Katz (1987) and Krueger and Summers (1988) showed strong support for the industry wage
premium hypothesis. They found that similar workers in terms of their observable characteristics
are paid differently depending in the industry they work in.
There have been more studies on the topic of skill premium in developing countries such
as studies of Morocco by Currie and Harrison (1997), for Mexico before the NAFTA agreement
by Robertson (2000), of Colombia by Attanasio, Goldberg, Pavcnik (2004), of Mexico by
Hanson and Harrison (1999), and of Brazil by Pavcnik, Blom, Goldberg and Schady (2004).
They all found that the industries have shifted towards a more skill-biased wage compensation
structure in these countries. This shift is explained by the Stolper-Samuelson theorem whereby as
these highly protected sectors, are the ones with the highest concentration of unskilled workers
when trade reforms occur these are the same sectors experiencing the biggest tariff cuts. With
this being said this reaffirms the assumption that due to the fact that trade reforms were mainly
focused on those sectors with the highest tariff rates, the wages for the unskilled workers will
decrease not just in that sector but across all sectors as well.
As highlighted by Goldberg and Pavcnik (2004), the main feature of studies in the case of
developing countries is the inability for the workers to be reabsorbed in other sectors smoothly.
This holds true for Columbia where the analysis found that the coefficient of tariff rates is
relatively small and insignificant when it is linked with total employees hired in a specific sector.
Analysis of other developing countries which yields the same results are for Morrocco by Currie
and Harrison (1997), for Mexico by Hanson and Harrison (1999) and by Feliciano (2001), and a
sample of developing countries analyses by Wacziarg and Seddon (2004)
4.8 Other Channels Suggested by Recent Theoretical Studies
Other channels have been explored in recent years to relate increasing wage inequality
and trade reforms in developing countries. In 2002, Xu had developed a model for traded goods
highlighting the influence of trade reforms on wage inequality in the developing nations is
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represented by a U-curve. This means that those with those sectors having the highest tariff rates,
the trade reforms will lead to the narrowing of wage inequality and vice versa. Later in 2004,
Banerjee and Newman published a study introducing another model explaining that capital
market restrictions also influence the impact trade reforms will have on wage inequality. This
hypothesis on impacts or trade liberalization is only acceptable in the case of short run and
medium run cases. From the many types of findings and methodologies used the past literature
can be summarized as follows according to Goldberg and Pavcnik (2004).
Firstly, protection in terms of tariff rates are seen as one of the main factors where wage
inequality. As unskilled workers are more likely to be employed in the sectors where tariff rates
are higher before the trade liberalization episode, the lowering of tariff rates will directly impact
the returns they get, after liberalization process have been implemented.
Secondly the authors summarized that empirical analysis in the developing countries in
the 80s and 90s era have shown the inability of workers to be absorbed and transferred to other
sectors easily and freely due to labor market restrictions. This is true not only for the developing
countries in Latin American countries but also for the developing countries in Asian countries.
Thirdly the authors have highlighted that the sectors which had the biggest tariff cuts
were also the same sectors which see their wage premiums fall following a drastic trade reform
episode. This is due to the labor market restrictions which serve as an obstacle for labors to
transfer easily from an industry to the other in the non-long run scenario. They also emphasized
that despite their significance of their findings only a small part of the industry wage premiums
factor can explain the rising wage inequality circumstance in these countries. This is true seeing
that most of the countries which have shown that tariff rates do effect the wage inequality, have
only shown a small degree as depicted by the coefficients for the tariff variable.
They further reiterated that in previous studies wages are more flexible to be used as a
tool in restoring economy-wide equilibrium after a trade reform episode takes place. With this
said quantitative methods such as changing the numbers of workers employed are less applied.
This act reflects the labor market restrictions that are experienced by developing nation in the
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short-run. In the short-run market rigidities do influence the increasing pattern of wage inequality
as capital are not mobile and human know-how could not be easily instilled.
Next they also highlighted that trade reforms, measured by the changes in tariff rates can
only explain a small part of the overall rise in wage inequality between skilled and unskilled
labors. In most cases other channels need to be explored hand in hand to explain the whole
situation of wage inequality in a particular country.
Lastly they also concluded that there has been a substantial evidence of output shuffling
in the same industry after an episode of trade reforms has taken place, when researchers used
plant-level data for their analyses. This reaffirms the fact of the outputs being shifted from less
productive to more productive plants in a given industry. This shows the fact where different
types of data used from the manufacturing sector can shed light to different facets of production
activities in the aftermaths of a trade liberalization episode.
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Chapter 5: Wage Inequality and Trade Reforms in
Malaysia: An Empirical Study
5.1 Objective
The chapter investigates the effects of drastic tariff rate reduction on wage inequality
between skilled and unskilled workers from 1989-2009 in Malaysia. Three channels were
selected in influencing wage distribution in Malaysia: the education premium, occupation
premium and industry premium channels. Using Malaysian Household Income Survey data and
trade data, I have employed a two-stage estimation framework which is widely used in the
investigation of wage inequality issues. Inspired by Attanasio, Goldberg and Pavcnik (2004), in
the first stage, the log of worker`s wages is regressed on a vector of worker`s characteristics and
industry indicators. The wage premium which is the coefficient of the industry dummy explains
the differences in wages. The wage premium is the coefficient which can only be explained by
the worker`s industry affiliation. Using the Haisken-DeNew and Schmidt (1997) two-step
restricted least squared procedure, the normalized wage differentials and the standard errors are
calculated. In the second stage the industry wage premium is pooled by year and then regressed
on a vector of trade related industry variables and a vector of fixed effects and time indicators.
The chapter is structured as follows. Section 5.1 outlines the objective. Section 5.2
highlights the literature review of the study. Section 5.3 gives the background of wage inequality
from 1989-2009 in Malaysia. Section 5.4 presents the analytical framework used for the analysis.
Section 5.5 explains about the data used and its sources. Section 5.6 presents the results and
analysis for the first stage regression. Section 5.7 presents the results and analysis for the second
stage regression. Section 5.7 presents the linkages between the different findings and its
interpretations. Finally in Section 5.9 the conclusion is presented.
5.2 Literature Review
There is a vast literature that studies the impacts of trade liberalization on wages and
wage inequality. In Latin America, the focus of many of these papers, most of the evidence
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indicates that tariff liberalization has increased wage inequality between skilled and unskilled
workers. One mechanism is through the wage premium generated by tariffs in highly protected
sectors. If protection is given to those sectors that use unskilled labor more intensively, trade
liberalization can cause relative unskilled wages to decline and wage inequality to increase.
Important papers are Currie and Harrison (1997), Feliciano (2001), Galiani and Sanguinetti
(2003), Goldberg and Pavcnik (2005b), Harrison and Hanson (1999), Revenga (1997), and
Robertson (2004).
In Asia however the study linking trade reforms and wage inequality is still at its starting
point. Recently this kind of study has only been applied to India by Mishra and Kumar (2005),
the Philippines by ADB (2010) and Indonesia by Priantio, F.H. (2011). The findings are mixed
whereby for Indonesia and India trade reforms have decreased wage inequality between skilled
and unskilled workers. In the Philippines on the other hand reduced tariff rates is linked to higher
wage inequality. Filling in the literature gap for an empirical analysis for the case of Malaysia, I
wish to contribute my studies in empirically testing the link between tariff rate reductions and
wage inequality between skilled and unskilled workers in Malaysia using Household Income
Survey data and related trade policy data. The Heckscher-Ohlin theory assumes that there is
perfect competition. However to apply this theory using industrial specified data, some
assumptions need to be violated. With this, many researchers have been introducing imperfect
competition in product and factor markets, which leads to creating additional channels through
which trade liberalization can affect wage premiums.
Industry wage premiums can be impacted by trade reforms through the wages and rents
of its workers and capital goods as highlighted by Katz. et. al.(1989). There have been many
empirical analysis which have showed evidence of a significant and positive relationship
between trade reforms and productivity level for Côte D’Ivoire, India and Chile. Local producers
were adopting newer technologies and implemented new production know-how to be more
competitive and to be able to survive in the wake of trade reforms. This later would lead to
higher productivity and higher quality. Through higher productivity workers receive higher
wages according to their industry affiliation, whether they are directly related to those sectors
with the most tariff cuts or not.
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Referring to the theory of trade there are several channels where trade reforms can impact
industry wage premiums as highlighted by Pavcnik (2005). Labors mobility is restricted in the
short run and medium run scenarios. So the decrease of tariff leads to substantial decrease in
industry wage premiums. This hypothesis is very much applicable to developing nations where
labor market is less flexible due to the many obstacle and restrictions put in place as explained
by Heckman and Pages (2000).
A wide range of study in industry wage premiums have been explored in explaining the
how wage inequality can be impacted after trade liberalization episodes. Goldberg and Pavcnik
(2004) highlighted that the changes of wage premiums in different industries may be another
channel where trade reforms could impact wage inequality between skilled and unskilled
workers. Industry wage premiums is defined as the portion of the workers` wages which cannot
be explained by the workers features such as education attainment, skills, previous job
experience, gender and location. The only explanation for the difference in earnings could then
be explained by the industry affiliation of the worker itself. Many recent studies have found that
the wage premium channel is significantly affecting the rising wage inequality in developing
countries.
These are some of the recent studies on this topic. In the 1990s, Levinsohn (1993),
Harrison (1994), and Currie and Harrison (1997) found that the plants` profit margins decreased
to accompany the trade reforms experienced by Turkey, Morocco and Cote d`Ivoire. In some
studies such as (Feliciano (2001) which looked at Mexico and (Pavcnik, Blom, Goldberg, and
Schady (2004) which looked at Brazil found no significant relationship between industry wage
premiums and tariff rates in their studies. On the other hand there were also papers such
(Goldberg and Pavcnik (2004) which looked into Colombia, which found a significant and
positive relationship between decreasing tariff rates and the industry wage premiums.
In the case of Mexico, Feliciano (2001) observed a positive relationship between the
decreasing uses of import licensing and the industry wage premium. There in these 2 countries,
Colombia and Mexico, Attanasio, Goldberg, and Pavcnik (2004) concluded that trade reforms
can lead to a bigger wage gap through the industry wage premium channel mentioned. This is
especially true when bigger tariff cuts are observed in sectors where higher numbers of
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unskilled-workers are employed. These sectors were also observed to have the lowest wage
premiums before the trade reform process took place.
Unfortunately the lowering of tariff rates can only explain a small percentage of the
overall impact. For the case of Columbia they estimated that in the manufacturing sub-sector the
37% decrease in average tariff could only be linked to a 4% decrease in industry wage premium.
Only 2% of the variation in industry wage premium can be explained by the differences of log
hour wages in the observable features of the workers category. Even though variation in industry
wage premium have a significant impact in increasing wage inequality between skilled labors
and unskilled labors, other factors may play bigger roles in impacting the increasing wage gap
between these two groups of workers.
There have been a few papers which suggested that changes in productivity at industry
level which resulted from trade policy changes may be the catalyst in influencing variations in
industry wage premiums. Recent empirical studies in the developing economies such as Cote
d’Ivoire, India, Korea, Chile, and Brazil have found that trade reforms is closely linked to
increasing of productivity in those countries mentioned. Contrary to conventional economic
theory, trade reforms can result in both, the improvement or worsening of productivity which is
surprising considering the empirical results brought forward.
Goldberg and Pavcnik (2004) further reiterated that the increasing wage gap between the
skilled and unskilled workers due to the variation in industry wage premium only when two
situations take place. Firstly, industry wage premium must differentiate among labors with
different level of skills and secondly, when trade reform is linked with rise of skill premiums in
specific industries. This kind of skill premium can be the result of different workers having
different level of skills and different ability to move within a given sector and obtaining specific
specialization, giving them an advantage in the bargaining processes. Even though logically this
explanation is feasible but empirically there has been little evidence for this hypothesis.
Other channels have been explored in recent years to relate increasing wage inequality
and trade reforms in developing countries. In 2002, Xu had developed a model for traded goods
highlighting the influence of trade reforms on wage inequality in the developing nations is
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represented by a U-curve. This means that those with those sectors having the highest tariff rates,
the trade reforms will lead to the narrowing of wage inequality and vice versa. Later in 2004,
Banerjee and Newman published a study introducing another model explaining that capital
market restrictions also influence the impact trade reforms will have on wage inequality. This
hypothesis on impacts or trade liberalization is only acceptable in the case of short run and
medium run cases. From the many types of findings and methodologies used the past literature
can be summarized as follows according to Goldberg and Pavcnik (2004).
Firstly, protection in terms of tariff rates are seen as one of the main factors where wage
inequality. As unskilled workers are more likely to be employed in the sectors where tariff rates
are higher before the trade liberalization episode, the lowering of tariff rates will directly impact
the returns they get, after liberalization process have been implemented.
Secondly the authors summarized that empirical analysis in the developing countries in
the 80s and 90s era have shown the inability of workers to be absorbed and transferred to other
sectors easily and freely due to labor market restrictions. This is true not only for the developing
countries in Latin American countries but also for the developing countries in Asian countries.
Thirdly the authors have highlighted that the sectors which had the biggest tariff cuts
were also the same sectors which see their wage premiums fall following a drastic trade reform
episode. This is due to the labor market restrictions which serve as an obstacle for labors to
transfer easily from an industry to the other in the non-long run scenario. They also emphasized
that despite their significance of their findings only a small part of the industry wage premiums
factor can explain the rising wage inequality circumstance in these countries. This is true seeing
that most of the countries which have shown that tariff rates do effect the wage inequality, have
only shown a small degree as depicted by the coefficients for the tariff variable.
They further reiterated that in previous studies wages are more flexible to be used as a
tool in restoring economy-wide equilibrium after a trade reform episode takes place. With this
said quantitative methods such as changing the numbers of workers employed are less applied.
This act reflects the labor market restrictions that are experienced by developing nation in the
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short-run. In the short-run market rigidities do influence the increasing pattern of wage
inequality as capital are not mobile and human know-how could not be easily instilled.
Next they also highlighted that trade reforms, measured by the changes in tariff rates can
only explain a small part of the overall rise in wage inequality between skilled and unskilled
labors. In most cases other channels need to be explored hand in hand to explain the whole
situation of wage inequality in a particular country.
Lastly they also concluded that there has been a substantial evidence of output shuffling
in the same industry after an episode of trade reforms has taken place, when researchers used
plant-level data for their analyses. This reaffirms the fact of the outputs being shifted from less
productive to more productive plants in a given industry. This shows the fact where different
types of data used from the manufacturing sector can shed light to different facets of production
activities in the aftermaths of a trade liberalization episode.
5.3 Background of Wage Inequality from 1989-2009 in Malaysia
Before we dive into our analysis, it is imperative for us, to determine whether Malaysia is
a developed or a developing country during our time period under study. This is done not only by
looking at Malaysia`s GDP per capita over time but also by looking at the weighted GDP per
capita of its top 20 trading partners. To determine this I have collated trade data of Malaysia`s
top 20 trading partners for year 2009. It is safe to assume that in the late 1980s Malaysia was still
very much a developing nation. The calculation is made to determine whether by the year 2009
Malaysia has transformed itself to a developed country. This determination will be necessary in
interpreting the results based on the HOSS predictions. Through the calculations made, I have
found that Malaysia has transformed itself from a developing country in the 1980s into a
developed country by the year 2009. From trade data collated through WITS using the Comtrade
database, weights are given to each trading partner and these weights are used to calculate the
weighted GDP per capita for each country. From the calculation I have found that 85% of
Malaysia`s top 20 trading partners are with countries with higher GDP per capita than Malaysia.
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The other 15% of trade are with countries with lower GDP per capita than Malaysia. Since more
than 50% of the trading partners are those with countries with higher GDP per capita, we can
assume that by 2009 Malaysia has become a developed country by this definition.
Let`s now start the descriptive analysis by looking at the wage inequality pattern from the
data obtained from the Malaysian Economic Planning Unit (EPU). From Table 5.1 below it can
be observed that wage inequality as a whole has decreased from 2.23 points to 1.90 points in the
period of two decades which is considered an improvement. However when I analyzed the data
in depth, I could see that from year 2004-2009, wage inequality between the 90th and 10th
percentile have increased steadily in Malaysia. Wage inequality can be affected through the
following channels that have been established. These channels are the returns to education,
returns to occupation and returns to industry. In the following sections I will explore these
channels to test which variables are affecting wage different in all industries during year 1989-
2009.












Source: Author`s calculation using the Household Income Survey Data provided by EPU.
One of the channels which were identified as affecting wage variations is the education
premium or returns to skill. Before looking into the relationship between tariff rates and wages, I
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need to establish whether education premium plays in role in affecting wage variations between
the skilled and unskilled workers in Malaysia. Skilled workers are defined as those who have at
least completed high school education or obtained the SPM Certificate (completed 11 years of
education or more). Unskilled workers are defined as those who have completed at least 9 years
of formal education or have obtained a PMR Certificate. The definitions of skilled and unskilled
workers are very similar to that of Attanasio et, al (2004) but due to the fact that elementary
school completion data or UPSR Certificate holders data was not provided, the lowest level of
education in the case of Malaysia is proxied with the PMR Certificate holders instead. Attanasio,
Pavcnik (2004) have used completion of elementary school education as the proxy for unskilled
workers.
84
Table 5.2: Wage Inequality Within Education Categories in Malaysia
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Looking at Table 5.2 above the standard deviation of log wages have decreased in the
period observed. The wage gap between the 90th and 10th percentile within the same education
category has also narrowed for all education categories except for diploma holders, where the
wage gap is seen to be increasing. Despite the decreasing or increasing trend of wage gaps across
different education groups, what is worth to note here is that even within the same education
group, wage inequality still exists. This suggests that education premium alone cannot explain
the wage inequality phenomenon that is sweeping Malaysia, a small, open economy. Other
channels must be affecting the wage inequality between the skilled and unskilled workers in
Malaysia. Let`s then take a look at the occupation premium and industry premium channel.
Table 5.3a: Returns to Education Relative to Lowest Level of Education from 1989-1997
1989 1992 1995 1997
No Indicators
SPM-PMR 0.25 0.24 0.24 0.21
Degree-PMR 1.19 1.17 1.18 0.77
Industry Indicators
SPM-PMR 0.26 0.24 0.24 0.21
Degree-PMR 1.20 1.17 1.17 0.76
Occupation Indicators
SPM-PMR 0.15 0.15 0.17 0.16
Degree-PMR 0.86 0.88 0.91 0.61
Both Indicators
SPM-PMR 0.16 0.16 0.17 0.17
Degree-PMR 0.86 0.88 0.90 0.61
Source: Author`s own calculations using the Household Income Survey data supplied by EPU.
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Table 5.3b: Returns to Education Relative to Lowest Level of Education from 1999-2009
1999 2004 2007 2009 Change
No Indicators
SPM-PMR 0.24 0.25 0.31 0.31 0.06
Degree-PMR 1.11 1.07 1.19 1.19 -0.01
Industry Indicators
SPM-PMR 0.23 0.25 0.30 0.30 0.04
Degree-PMR 1.10 1.06 1.18 1.18 -0.02
Occupation Indicators
SPM-PMR 0.17 0.22 0.22 0.22 0.06
Degree-PMR 0.87 0.66 0.74 0.74 -0.12
Both Indicators
SPM-PMR 0.17 0.16 0.21 0.22 0.06
Degree-PMR 0.86 0.66 0.74 0.73 -0.12
Source: Author`s own calculations using the Household Income Survey data supplied by EPU.
Tables 5.3a and 5.3b above report the differences of coefficients for the different education
categories, from the Mincer-type first stage regression from 1989-2009. These categories are
PMR (lowest education attainment level), SPM (mid-level education attainment). As can be
observed and very interesting to note that wage inequality between the lowest and mid-level
education attainment has increased whereby wage inequality between the highest and lowest
education attainment categories has actually decreased over two decades in Malaysia.
For example, controlling for both industry and occupational effects the change in
coefficients increase from 0.58 to 0.06 for SPM and PMR education groups while the change in
coefficients decrease from -0.006 to -0.123 for degree and PMR education groups.
From the table above we find that when we control for industry and occupation indicators,
separately and as a set together, only a small fraction of skill premium increase or decrease can
be accounted for by changes in industry premiums and occupational premiums.
As education is very much linked to employment placement, let us now take a brief look
at the change in average share of skilled worker from 1989-1999. For this time period, all sectors
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have seen an increase in the share of skilled workers. From 2000-2009 however, only the service
sectors such as maintenance, retail, wholesale, hotels and restaurants and finance saw a slight
decrease of average skilled workers of 3.67%.
For industry share in overall employment from year 1989-1999, the mining,
manufacturing, electricity and construction and wholesale sectors have experienced an increase
in average industry share in overall employment, while agriculture, transportation, finance, R&D
and education sectors have experienced a decrease in average industry share in overall
employment.
For industry share in overall employment from year 2000-2009, only the agriculture,
fishing, manufacturing sectors have experienced an increase in average industry share in overall
employment, while the rest of the sectors have experienced a decrease in average industry share
in overall employment. The tables for this analysis are included in the Appendix.
5.4 Analytical Framework
I will use the industry wage premium methodology to measure the impact of trade reform
policies on wages for skilled and unskilled workers. This method has been adopted by many
papers on a similar topic such as by by Dickens and Katz (1987), Krueger and Summers (1988),
by Gaston and Trefler (1994), by Blom et al., (2004), and by Goldberg and Pavcnik (2004). In
this methodology I will use the differences in real wages and tariff rates in different industries
from years 1989-2009 in Malaysia.
The methodology employed in this study was adopted from Attanasio, Goldberg and
Pavcnik (2004) who worked with Columbia’s data sets. The main idea of this methodology was
to exploit the variations of wages or employment status and import tariffs in every industry
across time to explain the effect of trade liberalization on inequality among labor. The adoption
of industrial-level analysis in this methodology, in some respects, violated the basic framework
of the Heckscher-Ohlin (HO) and Stolper-Samuelson (SS) theorems which predicted that trade
liberalization should affect only economy-wide returns to the factors of production, not industry
specific returns. This violation was motivated by several reasons.
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They highlighted that the adjustments to the initial theorems were put in place and added
because of the reason that these assumptions were not applicable for the case of developing
economies. One of these hypotheses was the fact there was factor mobility within the sectors in
the economy. The logic of this hypothesis highlights that after a trade liberalization episode in a
certain developing country occurred, this will lead to a new structure of tariffs and non-tariff
barriers and also the equilibrium in the economy will be breached. When this happens the factors
would move easily and smoothly to other industries until economy-wide equilibrium is restored
again.
Galiani and Sanguinetti (2003) suggested that for the workers, they will shift from one
industry to the other up to the point where all similar workers are compensated equally due to the
fact that trade reforms should improve productivity level in that sub-sector and also in all of the
other sub-sectors. Attanasio et al. (2004) questioned this assumption and highlighted that in the
short and medium run, there are observed labor market restrictions for the developing economies.
Due to this, the assumption is not applicable for these countries. Another study by Dickens and
Katz (1987) and Krueger and Summers (1988) showed strong support for the industry wage
premium hypothesis. They found that similar workers in terms of their observable characteristics
are paid differently depending in the industry they work in.
There have been more studies on the topic of skill premium in developing countries such
as studies of Morocco by Currie and Harrison (1997), for Mexico before the NAFTA agreement
by Robertson (2000), of Colombia by Attanasio, Goldberg, Pavcnik (2004), of Mexico by
Hanson and Harrison (1999), and of Brazil by Pavcnik, Blom, Goldberg and Schady (2004).
They all found that the industries have shifted towards a more skill-biased wage compensation
structure in these countries. This shift is explained by the Stolper-Samuelson theorem whereby as
these highly protected sectors, are the ones with the highest concentration of unskilled workers
when trade reforms occur these are the same sectors experiencing the biggest tariff cuts. With
this being said this reaffirms the assumption that due to the fact that trade reforms were mainly
focused on those sectors with the highest tariff rates, the wages for the unskilled workers will
decrease not just in that sector but across all sectors as well.
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5.4.1 Hypotheses
To test which channels can impact the variations of industry wage premiums, firstly we
need to delve into the reasons of how and why these differences exist. Dickens and Katz (1987),
Krueger and Summers (1988), and Katz et, al., (1989) posit that in developed nations there has
been strong evidence of these differential among similar types of workers. They put forward the
fact that these differences exists to mirror the transitionary phase that the sector is going through
which relates to the short run labor restrictions within a certain country. Dickens and Katz (1987)
further stated that there is no framework that can be used and applied to explain the numerous
types of proof supporting the existence of wage differentials in different types of sub-sectors.
Using the specific model framework industry wage premiums variations can be
influenced by trade reform policies when workers are unable to shift to other sector in the short
run. This then would lead to decreased of relative wages for the sub-sectors experiencing larger
tariff cuts. So when this occurs wages will vary because of the differences in workers
characteristics in a perfect market. On the other hand if wages varies because of industry wage
variations then trade reforms cannot influence industry wage premium. Only in an imperfect
market can trade reforms cannot influence industry wage premium by including other channels
such as through capital good rents and workers wages.
Industry wage premiums can be impacted by trade reforms through the wages and rents
of its workers and capital goods as highlighted by Katz. et. al.(1989). There have been many
empirical analysis which have showed evidence of a significant and positive relationship
between trade reforms and productivity level for Côte D’Ivoire, India and Chile. Local producers
were adopting newer technologies and implemented new production know-how to be more
competitive and to be able to survive in the wake of trade reforms. This later would lead to
higher productivity and higher quality. Through higher productivity workers receive higher
wages according to their industry affiliation, whether they are directly related to those sectors
with the most tariff cuts or not.
91
Another goal for researchers studying the relationship between trade reforms and wage
inequality is to determine the causal-effect relationship between these two factors. Two opposing
assumptions are brought forward under this theme, which are the specific factor framework and
the productivity-improvement-led-by-trade theory. Yarbough et., al. (2006) explained that for the
former framework which is closely linked to the HOSS predictions, after a trade reform episode
takes place, the sector will lower the prices of their products to compete in the now open
domestic market. This then will lead to a decrease of the wage in that particular sub-sector.
Workers are then assumed to shift to other more productive sub-sectors while workers who stay
put will experience a two-stage decrease in their wages because of the lower prices of products
and the lower level of productivity in that sub-sector. For the latter hypothesis mentioned above,
Attanasio et al. (2004) rejected this assumption because a number of empirical research have
proven that there is a positive relationship between trade reforms and the productivity level in
that sector. Using this logic then he reiterated that those sectors experiencing larger tariff rate
cuts will see their real wages rise.
5.4.2 Methodology
The strategy to estimate the impact of trade policy on wages follows the industry wage
premium methodology. Using Malaysian Household Income Survey data and trade policy data, I
have employed a two-stage estimation framework which has been used extensively in the trade
and labor literature (Krueger and Summers, 1988; Dickens and Katz, 1987; Gaston and Trefler,
1994; Goldberg and Pavcnik, 2004; Blom et al., 2004). The methodology employed in this study
was adopted from Attanasio, Goldberg and Pavcnik (2004) specifically who used Columbia’s
data sets. The main objective of this methodology was to exploit the variations of wages,
employment status, import tariffs in every industry across time to explain the effect of trade
liberalization on inequality among labor. In the first stage I have regressed the log of worker i’s
wages (ln(wijt)) on a vector of worker characteristics Hijt (age, age squared, gender, marital
status, head of the household indicator, education indicators, literacy, location indicator,
occupational indicators, job type indicators) and a set of industry indicators (Iijt) reflecting
worker i's industry affiliation:
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ln(wijt) = Hjjt βHt + Iijt wpjt +εijt (1)
The coefficient on the industry dummy, the wage premium, captures the part of the
variation in wages that cannot be explained by worker characteristics, but can be explained by
the workers’ industry affiliation. Following Attanasio, Goldberg and Pavcnik (2004), I have
normalized the omitted industry wage premium to zero and express the estimated wage
premiums as deviations from the employment-weighted average wage premium. This normalized
wage premium can be interpreted as the proportional difference in wages for a worker in a given
industry relative to an average worker in all industries with the same observable characteristics.
The normalized wage differentials and their exact standard errors, are calculated using the
Haisken-DeNew and Schmidt (1997) two-step restricted least squares procedure provided by
John P. Haisken- DeNew and Christoph M. Schmidt. The first stage regressions are estimated
separately for each year in the sample as in equation (1) indicates. In the second stage, I have
pooled the industry wage premiums wpj over time and regress them on a vector of trade related
industry characteristics Tjt, and a vector of industry fixed effects, and time indicators Djt:
wjt = Tjt βT + Djt βD + ujt (2)
I have also estimated the second-stage regression in first-differences. Since the dependent
variable in the second stage is estimated, I have estimated (2) with weighted least squares (WLS),
using the inverse of the variance of the wage premium estimates from the first stage as weights.
This procedure puts more weight on industries with smaller variance in industry premiums. I
have also accounted for general forms of heteroskedasticity and serial correlation in the error
term in (2) by computing robust (Huber-White) standard errors clustered by industry. The
standard errors generated using the Haisken-DeNew procedure are not included in the second
stage regression. This practice, has been followed by many leading papers using this same
technique according to my literature survey.
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5.4.3 Endogeneity in the second stage regression
To address potential endogeneity in Equation (3), I have instrumented tariff changes with
several variables. The first instrumental variable adopted was the tariffs for industries in 1995.
The logic behind this was similar to Attanasio et al. (2004): the government had committed to
reducing tariffs to a level that was exogenously predetermined in negotiation forums like GATT/
WTO, APEC and ASEAN. This implied that the final tariff rates were harmonized at a uniform
level across industries and only little room was left for industry lobbying. This explanation
suggested that higher tariff cuts were imposed on industries that had higher tariffs prior to the
reform. Other instrumental variables were the fluctuations of palm oil price and exchange rate.
This adoption was based on the work of Attanasio et al. (2004) who were able to prove that these
two variables influence Colombia’s average tariff rate. Furthermore, to construct sets of industry-
specific time-varying instrumental variables, the 1989 industries’ tariff rates were interacted with
the variations of palm oil price and real exchange rate.
5.5 Data on Tariff
Table 5.4: Drastic Tariff Rate Reductions in All Industries and Manufacturing Industry in
Malaysia from 1989-2009
Year N Mean S.D. Min Max
Tariffs
All Industries
1989 30 13.33 8.84 2.5 31.48
1992 30 12.59 8.83 1.81 30.7
1995 30 10.87 7.09 1.74 25.6
1997 30 7.61 6.51 0 20.87
1999 30 7.61 6.51 0 20.87
2004 30 6.58 6.51 0 25.85
2007 30 4.97 5.01 0 16.79
2009 30 4.35 4.49 0 14.75
Manufacturing
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1989 21 16.96 7.87 5.1 31.48
1992 21 16.18 8.06 4.89 30.7
1995 21 13.84 6.37 4.2 25.6
1997 21 10.04 6.05 1.06 20.87
1999 21 10.04 6.05 1.06 20.87
2004 21 8.98 6.37 0.14 25.85
2007 21 6.83 4.9 0 16.79
2009 21 6.01 4.42 0 14.75
Source: WITS database; author`s calculation
The data on tariff rates are extracted from the WITS, World Bank database. I have used
two measures of tariff rates for comparison purposes. These tariffs are the Most Favored Nation
(MFN) tariff rates and the Effective Applied Average (AHS) tariff rates. Data on nominal tariff
rate measures at 3-digit level ISIC Revision 3 is obtained from the WITS database collated by
TRAINS and WTO. Other industry related data for the second stage regression are obtained from
IMF and WDI database. Average tariff rates have decreased drastically in the period of 20 years
observed. It is worth to note that the decrease in tariff rates can be explained not only by a
specific commitment made by Malaysia but by the various commitments made by Malaysia as a
member of ASEAN Free Trade Agreement, World Trade Organization and APEC which includes
tariff reductions as the basis to create a more leveled playing field for member countries. From
the table above, overall across industries (30 industries), average tariff rates have decreased from
13.33% to 4.35%. The average tariff level in manufacturing dropped from 17-6% in the same
time period. I would like to emphasize that for this study, the proxy of trade reforms are tariff
reduction rates. Non-tariff barriers (NTB) are not included as data is not sufficient in Malaysia
and it is not as measurable as the tariff rates. Tariff rates are also widely used in papers
investigating the link between trade reforms and wage inequality such as papers by Attanasio et.
al (2004) and Mishra and Kumar (2005).
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5.5.1 Household Income Survey Data
I have linked tariff rates data with the Malaysian Household Income Survey data from
years 1989, 1992, 1995, 1997, 1999, 2004, 2007 and 2009 in this chapter. The number of survey
wave is the same with that of Pavcnik and Goldberg (2005) who also used 8 June waves of the
Colombian National Household Survey (NHS) administered and provided by the Colombian
National Statistical Agency (DANE). As in the case of Colombia, statistically significant results
are observed. Due to this, the 8 waves of data should be sufficient to produce significant findings
for the case of Malaysia. The Household Income Survey data was provided by the Malaysian
Economic Planning Unit (EPU). The data given, covers only 30% of the overall Malaysian
households that participated in the survey. This is considered acceptable for the case of Malaysia
as many researchers in this field in Malaysia are only provided data of up to 25% of the overall
surveyed household. The data covers both urban and rural areas and include information on
annual wages, demographic characteristics such as age, gender, race, marital status, family
relationship, education background and occupation), sector of employment and state. The survey
includes the information of about 13,000-20,000 individuals in a year. The industry of
employment is provided at the 3-digit MSIC level, which gives many industries per year.
The household income survey data given is used to create several other variables. Since
the working hours are not given, I have calculated the annual real wage of the workers using CPI
as the deflator. The log form of real wages is also computed. From the education attainment
information provided, I have established seven education groups: not available (no schooling),
no certificate (no schooling or have not completed elementary school), PMR (completed 9 years
of education), SPM (completed 11 years of education/completed high school), Diploma
(completed 14 years or more of schooling) and Degree (15 years or more of schooling). For
years 1989-1999 occupation categories are reported at 3-digit level of MASCO 1985 and are
divided into eight categories which are; a) homemakers/students, b) professionals and
technicians, c) administrative workers and managers, d) clerical workers, e) sales workers, f)
agriculture, animal and forestry, g) production and transport workers. I also controlled for the
activity status that explains if the worker is an employer, employee or an unpaid worker at the
workplace. For years 2004 to 2009, the categories are revised following the new MASCO 2000
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division. Those ten categories are: a) homemakers, b) senior officials, c) professionals, d)
technicians, e) clerical workers, f) service sector, shops and market workers, g) skilled
agriculture and farming workers, h) crafters, i) plant and machine operators, and j) elementary
occupations.
For regression purposes, I have done matching of the MSIC and MASCO categories so
that the coefficients for the selected variables can be observed for the 8 waves. The details of the
matching of industries, the matching of the occupation and state indicators are available in the
Appendix. Descriptive statistics for each year of the data are provided in Table 5.5 and 5.6.
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Table 5.5: National Household Survey Summary Statistics from 1989-1999
1989 1992 1995 1997 1999
Real wage (annual RM) 10359.59 11146.53 12218.67 11736.47 13619.37
Log real wage 8.84 8.96 9.09 9.07 9.20
Bumiputera 0.44 0.56 0.58 0.65 0.59
Male 0.66 0.65 0.65 0.65 0.65
Age 32.35 32.35 32.99 36.03 33.99
Married 0.59 0.59 0.61 0.64 0.63
Head of Household 0.46 0.45 0.46 0.50 0.45
PMR 0.11 0.14 0.16 0.14 0.15
SPM 0.25 0.28 0.33 0.31 0.36
STPM 0.03 0.04 0.04 0.04 0.04
Diploma 0.04 0.05 0.05 0.06 0.08
Degree 0.03 0.04 0.04 0.05 0.05
No Certificate 0.47 0.40 0.34 0.35 0.29
Not Available 0.05 0.05 0.04 0.06 0.03
Lives in Kuala Lumpur 0.13 0.09 0.09 0.09 0.08
Occupation Indicators
Homemakers/Students 0.05 0.03 0.02 0.07 0.01
Professionals/Technical &
Related
0.11 0.12 0.14 0.12 0.15
Administrative/Managerial 0.03 0.03 0.04 0.04 0.04
Clerical Workers 0.15 0.14 0.16 0.14 0.16
Sales Workers 0.07 0.06 0.07 0.08 0.07
Service Workers 0.14 0.12 0.12 0.11 0.12
Agriculture, Animal and
Forestry
0.11 0.11 0.08 0.08 0.06
Production &Transports&
Laborer
0.34 0.39 0.38 0.34 0.38
Activity Status
Employer 0.03 0.02 0.01 0.09 0.01
Employee 0.91 0.94 0.96 0.83 0.97
Unpaid Workers 0.009 0.005 0.003 0.003 0.002
Observations 20479 20407 13822 14900 13089
Source: Author`s calculation using the Household Income Survey Data provided by EPU.
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Table 5.6: National Household Survey Summary Statistics from 2004-2009
2004 2007 2009
Real wage (annual RM) 14315.31 15150.61 14395.53
Log real wage 9.25 9.31 9.27
Bumiputera 0.67 0.70 0.70
Male 0.64 0.65 0.65
Age 35.22 35.94 35.94
Married 0.62 0.63 0.63
Head of Household 0.46 0.48 0.49
UPSR 0.16 0.15 0.15
SPM 0.39 0.42 0.42
STPM 0.04 0.04 0.04
Certificate 0.09 0.02 0.02
Diploma 0.07 0.09 0.09
Degree 0.21 0.09 0.09
No certificate 0.03 0.19 0.19
Lives in Kuala Lumpur 0.09 0.07 0.07
Occupation Indicators
Homemakers 0.01 0.01 0.00
Senior Officials 0.04 0.04 0.04
Professionals 0.06 0.07 0.07
Technicians 0.17 0.17 0.18
Clerical Workers 0.13 0.13 0.13








Elementary Occupations 0.11 0.12 0.12
Activity Status
Employer 0.01 0.01 0.01
Employee 0.98 0.99 0.99
Unpaid Workers 0.00 0.00 0.00
Observations 13767 14120 14041
Source: Author`s calculation using the Household Income Survey Data provided by EPU.
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5.6 Results and Analysis for the First Stage Regression
In the first stage regression I have regressed log of real annual wages on a vector of
workers` characteristics and industry indicators, which reflects the industry that the worker
belongs to. From the regression output in the following page there are many interesting findings
that are observed. In this section we will take a look at the implications of the results.
From this Mincer-type wage determination function, I would like to focus on the changes
in coefficients of the independent variables from year 1989-2009. The changes in values of
coefficients can be interpreted as how much a certain variable is influencing the real wages in the
Malaysian over the period of 20 years. Apart from the coefficient values, the relationships
between real wages (dependant variable) and other important independent variables are also
worthy to note in determining which channels are affecting wage variations in Malaysia across
all industries. These channels also include education premium, returns to occupation and returns
to industry channels that were discussed in the previous sections.
5.6.1 Dealing with dummy variables
Before beginning the analysis of the findings of the wage determination function, I would
like to explain how the dummy variables are treated in the regressions that were conducted by
year. Firstly, for the gender dummies I have regressed male dummy against female dummy.
Secondly, for the race dummies I have regressed Chinese and Indian dummies against the
Bumiputera dummies. Thirdly, as for marital status dummy, I have regressed those who are
married against those who are not married. Fourthly, for the specifications of the family
relationship dummies I have regressed head of household dummy against non-head of the
household dummies.
Next, in dealing with the state dummy variables, I have regressed the state dummies,
which are a part of the Peninsula, Malaysia against those state dummies, which are in the East
Malaysia (the Borneo part of Malaysia). Those states which are in Peninsula Malaysia are the
following 13 states: Johor, Kedah, Kelantan, Melaka, Negeri Sembilan, Pahang, Pulau Pinang,
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Perak, Perlis, Selangor, Terengganu, Kuala Lumpur and Putrajaya. The three states in East
Malaysia are Sabah, Sarawak and Labuan. This is a clear-cut identification using locations as the
basis for the analysis. Secondly, in handling education dummy variables, I have regressed those
with certificates and those without any certificates. Those with certificates are: PMR, SPM,
STPM, Diploma and Degree holders while those without any certificate or any formal education
are those with No certificates. Furthermore, in overcoming the occupation specification issue, tI
have regressed all occupation dummies against homemaker dummy. The occupation categories
differ from before and after year 2000 due to the restructuring of the MASCO 2000 categories. I
have matched the occupation categories from 1989-1999 with those from 2004-2009. The
matching process is done intuitively based on the contents and nature of the job described in the
dataset. Next, in addressing industry specification issue I have regressed tradable sectors against
the non-tradable sectors. The industry categories differ from before and after year 2000 due to
the restructuring of the MSIC 2000 categories. I have matched the industry categories from
1989-1999 with those from 2004-2009. The matching process is done using information supplied
by the Department of Statistics Malaysia for the sole purpose of matching industry categories
before and after year 2000. The detailed information is included in the Appendix.
Finally, in addressing the specifications issue of the employment status dummies, I have
regressed employer and employee dummies against the unpaid worker dummy. As I have
specified in how I have dealt with the dummy variables, as far as interpreting the result goes, the
coefficient values in the table represent how much more (in percentage form) the listed dummy
variables are influencing real wages if compared to the other dummy variables which are not
listed in the table. Using this framework, I will analyze and interpret the findings in the
following section.
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Table 5.7: Findings from Estimation of Wages from 1989-2009
1989 1997 1999 2009
Age 0.09*** 0.03*** 0.08*** 0.09***
(0.002) (0.003) (0.003) (0.003)
Age-squared -0.001*** -0.001*** -0.001*** -0.001***
(0.00003) (0.00003) (0.00003) (0.00004)
Male 0.33*** 0.18*** 0.28*** 0.19***
(0.01) (0.015) (0.012) (0.013)
Married 0.19*** 0.05*** 0.13*** 0.21***
(0.01) (0.015) (0.012) (0.013)
Chinese 0.03*** 0.31*** 0.38*** 0.35***
(0.01) (0.014) (0.011) (0.014)
Head household 0.12*** 0.07*** 0.11*** 0.15***
(0.010) (0.015) (0.013) (0.014)
Selangor 0.22*** 0.46*** 0.45*** 0.39***
(0.017) (0.027) (0.022) (0.025)
Kuala Lumpur 0.22*** 0.52*** 0.51*** 0.35***
(0 .018) (0.031) (0.025) (0.022)
PMR 0.22*** 0.17*** 0.20*** -0.15***
(0.013) (0.018) (0.015) (0.017)
Degree 1.29*** 0.85*** 1.25*** 0.45***
(0.024) (0.031) (0.024) (0.02)
Urban 0.07*** 0.07*** 0.09*** 0.22***
(0.009) (0.013) (0.01) (0.011)
Agriculture -0.26*** -0.17*** -0.17*** -0.42***
(0.015) (0.025) (0.022) (0.067)
Manufacturing 0.04*** -0.04** 0.06*** 0.18***
(0.013) (0.017) (0.013) (0.052)
Financial Inter. 0.09*** 0.07*** 0.19*** -0.07***
(0.018) (0.026) (0.019) (0.018)
Professionals 0.25*** 0.15*** 0.13*** 0.74***
(0.016) (0.022) (0.017) (0.017)
Administrative 0.19*** 0.13*** 0.11*** 0.07***
(0.014) (0.02) (0.015) (0.016)
Production 0.003*** 0.03 0.02* -0.13***
(0.012) (0.02) (0.014) (0.015)
Employers 0.06** -0.01 0.31*** -0.64***
(0.03) (0.031) (0.061) (0.233)
Observations 20479 14900 13082 14020
R-squared 0.69 0.3 0.59 0.43
Industry Ind. Yes Yes Yes Yes
Source: Author`s calculation using the Household Income Survey Data provided by EPU.
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From the regression undergone using the Mincer-type wage determination function, the
following findings are highlighted. I have found that males receive higher real wages than
females in the initial year under study. However the wage inequality between male and female
workers have been steadily decreasing over 20 years. Looking at the coefficient of the male
dummy, in 1989 it is observed that real wages for male is 33.33% higher than female. This gap
however has decreased substantially in 2009. In 2009, the male received only 19% more than
female workers, suggesting a closing in wage inequality between genders by almost half in the
period observed. From the results, I would also like to highlight that those who are married
receives higher real wages if compared to those who are not married. In 1989, those who are
married received 19.1% more real wages than those who are not married. The wage inequality
between married and unmarried people narrowed down until 1997. After 1997, the wage
inequality between these two groups has increased. In 2009, those who are married received 21%
more in real wages than those who are unmarried.
As for wage inequality between races, Chinese workers received higher real wages than
the Bumiputeras. This wage inequality between the Chinese and Bumiputeras have increased
drastically in the period studied. In 1989, the Chinese workers received 2.9% more in real wages
than the Bumiputera workers. In 2009, this gap has only been widened. The Chinese workers
received 35% more in real wages than its Bumiputera counterparts. The over-ten-fold increase in
size of wage inequality between the two races is big, but considerably underestimated in my
opinion. As the household income survey data given only covers 30% of the overall data
collected, I can safely assume that the wage inequality issue between these two races are
underestimated and modestly reported in this study.
As for state dummies outcome, let`s focus the analyses on the capital city of Malaysia,
Kuala Lumpur. From the table above, those who live in Kuala Lumpur receive higher real wages
compared to other states in East Malaysia. This wage inequality based on locations has increased
from 1989-1997. Kuala Lumpur dwellers observed that they receive 22% to 52% more in real
wages if compared to other states in East Malaysia. This inequality though has narrowed down
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from 1999 to 2009. I found that in 2009, those living in Kuala Lumpur see a decline in real
wages to only 35% more than in the Borneo states which is substantially lower than in year 1997.
As for education categories, I observed that those with education attainments received
higher real wages than those without any certificate or any education for almost all the years
under study. It is worth to mention here, that surprisingly the results show a substantial decrease
of wage inequality between those who had formal education and those without any certificates.
What is more puzzling is that from year 2007 and 2009, those with PMR certificates (the lowest
level of education attainment) see their wages 16% and 15% lower respectively, than those
without any certificates or formal education.
In interpreting the location dummies, it is not surprising to see that wage inequality
between the urban and rural population have increased considerably. The wage inequality has
increased from a mere 6.5% to 22% in twenty years. As for the tradables verses non-tradables
dummy, I would like to highlight that for all years under observation, agriculture sector dummy
recorded negative signs. This can be interpreted as the workers in those sectors receiving less pay
than those in the non-tradable sectors. This gap has only increased if not doubled over 20 years.
In 1989, the degree of wage inequality is 26% but in 2009 it has risen to 42%. Those who are in
the manufacturing sector, observed that they receive higher wages in all years than those working
in the non-tradable sectors. Even though the wage inequality between these two groups has not
increased steadily but the degree of wage variations in these sectors are quite pronounced, with
only 3.5% in 1989 to 18% in 2009.
In terms of occupation categories, I found that those who are professionals and
administrative workers observe higher real wages received than the others. The wage inequality
for the latter group has been increasing up to 74% in 2009 while the latter group`s wage
inequality has somewhat decreased to 7.9% in 2009. Last but not least, I would like to highlight
the trends in wages of the production workers. As can be seen in the table, these workers see that
they have received relatively higher wages than the other group from 1989 to 1999. However in
2004, this trend has reversed itself with the workers receiving less real wages than the other
groups. In 2009, the degree of wage inequality has reached to 13%, the highest in 20 years in
observation. The complete findings for each year from 1989-2009 are presented in the Appendix.
104
Alternatively, I have combined the two-stage framework into a one-stage framework
which links the individual level data with that of the policy measures namely tariff rates as
factors determining real wages in Malaysia. The results are presented in the Appendix. This is
done by estimating the relationship between wages and tariffs directly in one stage on a year-to-
year basis to see the differences in the coefficients of selected variables. The results are similar to
that of the first stage findings above. In fact, through this one-stage approach I found that the
coefficients of tariff are highly significant, at 1% level for years 1997-2007. For the other years,
tariff is not significant in impacting real wages. The main reason why I have focused on the two-
stage approach is that it allows me to observe and analyze the variation of the wage premium that
is provided through the first stage regression. The two-stage framework enables me to exploit the
variation in wage premiums and link it with other trade variables. Due to this reason I believe the
two-stage approach is the preferred approach for this study.
Analyzing the findings from the Mincer-type wage determination function, I could paint
a clearer picture in understanding the variables and channels through which wage differs from
person to person. With the background provided by the previous sections, let`s now take a look
at the relationship between tariff reductions and wage premiums.
5.7 Results and Analysis for the Second Stage Regression
In the second stage, I have pooled the industry wage premiums wpj over time and regress
them on a vector of trade related industry characteristics and a vector of industry fixed effects,
and time indicators. As mentioned earlier, the wage premium (wp) captures the part of the
variation in wages that cannot be explained by workers` characteristics, but can be explained by
the workers’ industry affiliation. I am therefore interested in observing the variations of the wage
premiums over time and how, they have been influenced by selected trade related variables.
Table 5.8 below highlights the summary statistics for the variables used in the second stage
regression.
105
Table 5.8: Summary Statistics for Second Stage Regression – Linking Wage Premiums and
Trade Policies
Variable Obs. Mean Std. Dev. Min Max
exchangerate 456 3.14 0.52 2.50 3.80
industry3 456 228.81 94.52 11.00 401.00
unskilledshare 435 0.41 0.73 0.00 4.68
h1 (wp) 438 91.06 596.47 -3.03 3998.00
v1 (std. errors) 438 0.16 0.87 0.00 7.60
tarahs 456 8.76 8.32 0.00 44.13
imports 454 1.89E+07 5.14E+07 1.53 5.42E+08
exports 451 2.20E+07 5.33E+07 29.03 4.75E+08
lagimports 394 1.97E+07 5.28E+07 125.67 5.81E+08
lagexports 392 2.29E+07 5.32E+07 1150.37 4.62E+08
tarahs88 456 13.94 10.20 2.00 44.13
palmoilprice 456 2.88 0.50 2.28 3.77
unskilledyear89 448 0.53 0.83 0.00 3.43
imp_exrate 394 6.57E+07 1.85E+08 432.31 2.00E+09
exp_exrate 392 7.68E+07 1.87E+08 2875.93 1.75E+09
exr_tarahs88 456 43.79 33.27 5.00 167.69
pop_tarahs88 456 40.12 30.61 4.56 166.37
Sources: Collated from WDI, UNCTAD and Department of Statistics, Malaysia databases and author`s own
calculation.
For the second stage regression I have used many different sources to construct the cross section
data. Exchange rates from year 1989-2009 are collated from the WDI database. The industries
are grouped at 3-level digit, so more observations could be produced. Unskilled share of workers
is the ratio of unskilled to total workers in the given industry. As mentioned earlier the wage
premiums (h1) and their exact standard errors (v1), are calculated using the Haisken-DeNew and
Schmidt (1997) two-step restricted least squares procedure provided by John P. Haisken- DeNew
and Christoph M. Schmidt. Effectively applied tariff rates (tarahs), imports and exports are
collated from the UNCTAD database. Imports and exports are deflated using the Consumer Price
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Index (CPI). With the real imports and real exports I have constructed the lag imports and lag
exports variables. Tarahs88 is the effectively applied tariff rates for year 1988. This is used as
one of the Instrumental Variables. Palm oil prices are collated from the Department of Statistics
Malaysia and are expressed as the price per unit of measurement. Real imports and real exports
are interacted with exchange rates. These are also used as Instrumental Variables. Other
Instrumental Variables such as Palm oil prices and exchange rates are also interacted with
effectively applied tariff rates prior to the observation, which is in year 1988.
I have also estimated the second-stage regression in first-differences to see if the outcome differs
for comparison purposes. From the regression results below, we can determine the relationship
between share of wage premiums, tariff rates and other trade variables. I found that there is a
negative relationship between wage premiums and tariff rates. This is an expected sign whereby
a one percent decrease in average AHS tariffs, leads to an increase in wage premiums of 0.06%.
The sign is also the same for average MFN tariffs. Both tariff rates are shown to be statistically
significant at 1% level.
5.7.1 The Second Stage Results
Results of the second stage regression are reported in Table 5.9. The results showed
robust and statistically significant negative correlations between the changes in tariffs and the
changes in industry wage premiums. The magnitude and the significance of a tariff’s coefficient
improved when “lag of trade flows” and “exchange rate fluctuations” were incorporated in the
specification to control the unobserved industry-specific time varying shocks. The scale of this
relationship decreased with a very thin margin when effectively applied tariff was substituted
with MFN tariff definition tariff. This very small margin indicates that although effectively
applied tariffs are generally higher than MFN applied tariffs, the two fluctuate coherently. This
was supported by the high correlation between the two tariffs.
Here I found that wage premiums and tariff rates have a significant and negative
relationship. From columns 1 to 6 in the table above I found that that the result is robust as the
significance and relationship sign stays quite the same for all the regression specification. In the
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last column we find that a 1% decrease in AHS tariff rates will lead to a 0.006% increase in the
wage premium. This coefficient is significant at 1% level. The significance is also mirrored for
the MFN tariff rates with a similar relationship to wage premiums.
When other trade related and economy wide variables are included in the regression
specification in Columns 5 and 6, I found that lag imports and lagged exports interacted with
exchange rates have a negative relationship with wage premiums. Other variables such as lagged
exports and lagged imports interacted with exchange rates have a positive relationship with wage
premiums.
However these additional trade related and economy wide variables does not seem to
have a significant relationship with wage premiums. This finding is very similar to that of
Attanasio, et., al (2004) where only some of the variables under the specifications above are
significant influencing wage premiums in the case of Colombia.
What is interesting to note is that tariff rate has a significant impact in determining wage
premiums in the tradable sector in Malaysia. This assumption is proven by the regression results
shown in columns 1 to 6 in the table below. I found that that the result is robust as the
significance and relationship sign stays quite the same for all the regression specification. Even
though the coefficient suggests only a small impact on wage premiums, it is nevertheless
significant in this study as it proves that Malaysian trade policies do impact wage premiums in
Malaysia.
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Table 5.9: The Link Between Wage Premium and Trade Related Variables
Nominal
Tariff 1 2 3 4 5 6
N= 454 N= 435 N= 435 N= 435 N= 435 N= 435
Effectively







Imports 1.8E-09 1.79E-09 -2.44E-09 -2.37E-09
(0.000000002) (0.000000002) (0.00000004) (0.000000004)
Lagged
Exports 2.57E-09 2.56E-09 6.58E-09 6.55E-09











Instruments none none none none none none
Year
Indicators yes yes yes yes yes yes
Ind.Indicators no no no no no no
Source: Author`s own calculation using the UNCTAD database and wage premiums pooled.
To overcome the endogeneity problem in the second stage, I have incorporated the
Instrumental Variable method. The variables chosen are in line with those presented for the study
done by Attanasio, Pavcnik (2004) but selected for the adaptability of Malaysis`s economic
climate during the years under study. Other than the tariff rates prior to year 1989, which is 1988
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and the exchange rates variable, I have included the prices of palm oil, as it was a very important
export commodity during the 20 years observed. These instrumental variables along with lagged
imports and lagged exports are therefore important variables that are believed to influence
variations in wage premiums across industries.
Table 5.10 below shows the result of the IV method incorporated. Here again it is clear,
after including the selected variables and its interaction terms, tariff rates are statistically
significant at 1% level in affecting wage premiums across industries in Malaysia. From the first
row for affectively applied tariff rates, we can see that a 1% decrease in tariff rate will lead to an
increase of wage premium from 0.06% to 0.6%. From the second row for most favored nation
tariff rates, we can see that a 1% decrease in tariff rate will lead to an increase of wage premium
of about 0.05%. The instrumental variables used for this regression specification are; tariff rate
of 1988, interactions terms of tariff rate in year 1988 and exchange rate, interaction terms of
palm oil price and tariff rate year 1988. For different columns, I have employed different pairings
of instrumental variables to see how robust the findings are. Here we find that the tariff
coefficients are small but significant for both the effectively applied (AHS) and most favored
nation (MFN) tariff rates for all regression specificat. I can therefore conclude that tariff rates do
influence the wage premiums from 1989-2009.
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Table 5.10: The Instrumental Variables (IV) Method Incorporated: Industry Wage
Premiums and Trade Policy
N=454 N=454 N=454 N=454 N=390 N=393
Effectively
Applied -0.0006*** -0.0006*** -0.0058***
(0.0002) (0.0002) (0.0002)
Most Favored















Indicators yes yes yes yes yes yes
Ind. Indicators no no no no no no
Source: Author`s own calculation using the UNCTAD database and wage premiums pooled.
5.8 Linking the Findings and Analysis
Before linking the myriad results that we have seen so far, I would like to highlight the
relationship between share of unskilled workers and tariff rates. According to the table below I
found that the relationship between share of unskilled workers and tariff rates are positive. In
column 2, the result can be interpreted as; a 1% decrease in MFN tariff rates will lead to a 1.5%
decrease of share of unskilled workers. This means that the lower the tariff rates, the lower the
share of unskilled workers across sectors in Malaysia. This is in line with the preliminary
findings found. For year 1989, I found that about 70% of the workforce is unskilled workers. For
year 2009 however, only about 30% is unskilled workers; the other 70% is the skilled workers.
Malaysia therefore, has witnessed a shift from unskilled-labor abundance to skilled-labor
abundance during the period understudy. This also strengthens the theory that during this time
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Malaysia has shifted from a developing country in 1989 to a developed country by 2009. With
this in mind, we need to be cautious when we interpret the results.
Table 5.11: Share of Unskilled Workers and Trade Policy from 1989-2009
Nominal
Tariff 1 2 3 4 5 6
N= 435 N= 435 N= 435 N= 435 N= 435 N= 435
Effectively





















Indicators yes yes yes yes yes yes
Industry
Indicators No no no no no no
Source: Author`s own calculation using the UNCTAD database and wage premiums pooled.
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Figure 5.1: Tariff Reductions and Initial (1989) Unskilled Labor Share
Source: Author`s calculation using the Household Income Survey Data provided by EPU.
To paint a clearer picture whether trade reforms has led to an increase or decrease in
wage inequalities between the skilled and unskilled workers, the logic and findings need to be
explained step by step. Let us first take a look at the relationship between tariff reduction and
initial unskilled labor share. From the scatter plot above, we can see that there is a positive
relationship between tariff reductions and initial unskilled labor share. Here it is observed that
























Figure 5.2: Tariff Reductions and Initial 1989 Wage Premiums
Source: Author`s calculation using the Household Income Survey Data provided by EPU.
Lets us now take a look at the relationship between initial wage premium in year 1989
and tariff reduction. From the scatter plot above we can see the negative relationship between
tariff reductions and initial wage premiums. Higher tariff reductions are observed in those sectors
with a bigger share of initial unskilled labor. Since the sectors with lower tarifs enjoy an
increases in their wage premiums (according to the regression results of Table 5.10), trade
reforms have led to increased wage premiums for the unskilled workers in Malaysia.
Since the assumption is that skilled workers received relatively higher wages than
unskilled workers, an increase in wage premiums for the unskilled workers would only mean the



















by-step investigation I can conclude that the wage inequality between the skilled and the
unskilled workers has been reduced in Malaysia from 1989-2009.
5.9 Conclusion
The analysis in Chapter 5 investigates the relationship between wage inequality between
the skilled and unskilled workers in the Malaysian economy as a whole and how it has been
affected by the trade reforms in Malaysia from 1989 to 2009. The study follows a two-stage
framework, which was employed in the study of Columbia by Goldberg and Pavcnik, 2007. The
first stage regression employed a Mincer-type equation in determining which channels affect the
real wages for Malaysian workers. In the first stage regression I have regressed log of real annual
wages on a vector of workers` characteristics and industry indicators, which reflects the industry
that the worker belongs to. From this Mincer-type wage determination function, I focused on the
changes in coefficients of the independent variables from year 1989-2009. The changes in values
of coefficients can be interpreted as how much a certain variable is influencing the real wages in
the Malaysian over the period of 20 years. Apart from the coefficient values, the relationships
between real wages (dependant variable) and other important independent variables are also
worthy to note in determining which channels are affecting wage variations in Malaysia across
all industries. These channels also include education premium, returns to occupation and returns
to industry channels. From the regression undergone using the Mincer-type wage determination
function the following findings are highlighted. I found that males receive higher real wages than
females in the initial year under study. However the wage inequality between male and female
workers, have been steadily decreasing over 20 years.
Looking at the coefficient of the male dummy, in 1989 it is observed that real wages for
male is 33.33% higher than female. This gap however has decreased substantially in 2009. In
2009, the male received only 19% more than female workers, suggesting a closing in wage
inequality between genders by almost half in the period observed. From the results, I would also
like to highlight that those who are married receives higher real wages if compared to those who
are not married. In 1989, those who are married received 19.1% more real wages than those who
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are not married. The wage inequality between those married and unmarried people narrowed
down until 1997. After 1997 the wage inequality between these two groups have increased. In
2009, married people received 21% more in real wages than unmarried people.
As for wage inequality between races, Chinese workers received higher real wages than
the Bumiputeras. This wage inequality between the Chinese and Bumiputeras have increased
drastically in the period studied. In 1989, the Chinese workers received 2.9% more in real wages
than the Bumiputra workers. This gap has only been widened when in 2009 the Chinese workers
received 35% more in real wages than its Bumiputera counterparts. The over-ten-fold increase in
size of wage inequality between the two races, are big but considerably underestimated, in my
opinion. As for the outcome of the state dummies, those who live in Kuala Lumpur receive
higher real wages compared to other states in East Malaysia. This wage inequality based on
location has increased from 1989-1997. Kuala Lumpur dwellers observed that they receive 22%
to 52% more in real wages if compared to other states in East Malaysia. This inequality though
has narrowed down from 1999 to 2009. I observed that in 2009, those living in Kuala Lumpur
see a decline in real wages to only 35% more than in the Borneo states which is substantially
lower than in year 1997. As for education categories, I found that those with education
attainments received higher real wages than those without any certificate or any education for
almost all the years under study. It is worth to mention here, that surprisingly the results show a
substantial decrease of wage inequality between those who had formal education and those
without any certificates.
What is more puzzling is that from year 2007 and 2009, those with PMR certificates (the
lowest level of education attainment) see their wages 16% and 15% lower respectively, than
those without any certificates or formal education. In interpreting the location dummies, it is not
surprising to see that wage inequality between the urban and rural population have increased
considerably. The wage inequality has increased from a mere 6.5% to 22% in twenty years. As
for the tradable verses non-tradable dummies, I would like to highlight that for all years under
observation, agriculture sector dummy recorded negative signs. This can be interpreted as the
workers in those sectors receiving less pay than those in the non-tradable sectors. This gap has
only increased if not doubled over 20 years. In 1989, the degree of wage inequality is 26% but in
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2009 it has risen to 42%. Those who are in the manufacturing sector, observed that they receive
higher wages in all years than those working in the non-tradable sectors. Even though the wage
inequality between these two groups has not increased steadily but the degree of wage variations
in these sectors are quite pronounced, with only 3.5% in 1989 to 18% in 2009. In terms of
occupation categories, I found that those who are professionals and administrative workers
observe higher real wages received than the others. The wage inequality for the latter group has
been increasing up to 74% in 2009 while the latter group`s wage inequality has somewhat
decreased to 7.9% in 2009.
I would like to highlight the trends in wages of the production workers. As can be seen in
the table, these workers see that they have received relatively higher wages than the other group
from 1989 to 1999. However in 2004, this trend has reversed itself with the workers receiving
less real wages than the other groups. In 2009, the degree of wage inequality has reached to 13%,
the highest in 20 years in observation.
In the second stage, I have pooled the industry wage premiums over time and regress
them on a vector of trade related industry characteristics and a vector of industry fixed effects,
and time indicators. The findings from the second stage analysis of this chapter suggest that trade
reforms have led to decreased wage inequality between skilled and unskilled workers in
Malaysia during the period under study. This decrease of wage inequality between skill and
unskilled workers is in line with the predictions of the Hechscher-Ohlin model.
From additional descriptive analysis undergone I found that those sectors experiencing
bigger tariff cuts saw an increase in their wage premiums. Since these sectors also have higher
shares of unskilled workers we can conclude that trade reforms have led to increased wages of
the unskilled workers. The assumption outlines that wages for unskilled workers are relatively
lower than the skilled workers. Hence an increase in the real wages of unskilled workers implies
that the gap between the wages of skilled and unskilled workers have narrowed down in the
period under study.
I also found that changes in skill premiums are about the same in all industries and
cannot be linked to changes in tariff rates. The share of skilled workers employed rose drastically
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for all industries. According to Household Income Survey data obtained from the Economic
Planning Unit of Malaysia, from my calculation it is observed that in year 1989, skilled workers
only made up 30% of the whole sample workforce. In 2009 however this share has increased
drastically to up to 70%. This proves that there has been a big shift the workforce as well as a big
shift in demand from a highly unskilled labor force to a highly skilled labor force among all
industries in Malaysia. This significant shift in demands for more skilled workers is not only
observed in specific sectors or industries but throughout the whole economy from year 1989-
2009.
I also found that trade policy has a significant role in effecting skill premiums for those
working in the tradable sectors. However the coefficient of MFN tariff rates and AHS tariff rates
in the econometric analysis undergone suggests that this effect is quite small in effecting the skill
premium. Other factors must also be considered when analyzing factors that could determine
wage inequality and employment inequality, such as the skilled-biased technical change channel.
Nevertheless I can still conclude that, yes, wage inequality is decreasing between the skilled and
unskilled workers in Malaysia from 1989-2009.
However another finding came to light: increased in wage premiums for the unskilled
workers. This point needs to be carefully addressed. As a developing country`s perspective, a
relative increase in wage premiums for the unskilled workers is in line with the predictions made
by the Heckscher-Ohlin model. As a developing country, the elimination of trade barriers will
lead to a drop in the prices of the import sector, and this will lead to a price increase in the export
sector which, has relatively abundant unskilled workers. An increase in these prices will lead to a
wage increase for these unskilled workers. This is what we have found in the previous analyses.
If we look at the situation from a developed country`s perspective, the relative increase of
wage premiums for the unskilled workers contradicts the predictions of the Hecksher-Ohlin
model. As explained in the previous section, Malaysia has transformed itself from a developing
economy in the late 1980s to a developed economy by year 2009. As Malaysia shifts to a
developed economy status in the period under study, the prediction suggests that Malaysia would
have relatively abundant skilled workers towards the end of the observation. In this case,
elimination of trade barriers in Malaysia (decrease in protection) will lead to a drop in the price
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of the import sector, and a price increase in the export sector that has relatively abundant skilled
workers domestically. An increase in these prices will lead to an increase in its factor, namely the
skilled workers towards the end of our observation. According to Stolper-Samuelson, the price
decrease in the import sector will hurt the factor that is used intensively in this sector, namely the
unskilled workers in the case of Malaysia at least by 2009.
As can be seen from the previous analyses, trade reforms have increased the wage
premiums of the unskilled workers, which is not as predicted by the theorem from a developed
country’s perspective. Under the HOSS prediction, as a developed economy by year 2009, the
wages of the skilled workers should increase and not, the wages of the unskilled workers. With
these two scenarios explained it is clear that for Malaysia the interpretation is quite tricky since
during the period under study Malaysia has transformed itself from a developing to a developed
economy from 1989-2009.
During my investigation I observed that demand for unskilled labor have decreased in the
economy as a whole in the period under study and the demand for skilled labor has been
increasing during the period under study. This shift can be explained Malaysia transforming itself
from a developing country with relatively abundant unskilled labor force to a developed country
by 2009 with relatively abundant skilled labor force. As the HOSS prediction assumes that a
developing country has relatively abundant unskilled workers and a developed country has
relatively abundant skilled workers, Malaysia`s shift from a developing to a developed country
and the change in its human resources, is in line with the assumptions made by the theorem.
Finally I also found that, as prices of Malaysian exports increase with trade reforms, so
does the demand for skilled workers. Demand for the previously relatively abundant unskilled
labors is decreasing overall from 1989-2009 suggesting that skilled-biased technical change
might also be influencing the shift in demands for more skilled workers in the Malaysian labor
force. Due to this very interesting finding I have continued my investigation on the wage
inequality and employment inequality phenomenon in Malaysia in the following chapters. The
next chapter will analyze the effects of trade reforms and skill-biased technical change on the
skill premium and the real wages of skilled and unskilled workers in the Malaysian
manufacturing sector using plant and industry level data from year 2000 to 2010.
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Chapter 6: Trade Reforms, Skill-Biased Technical Change
and Wages in Malaysia: A Plant- Level Analysis from 2000-2010
6.1 Objective
The objective of this chapter is to analyze the effects of trade reforms and skill-biased
technical change on the skill premium and the real wages of skilled and unskilled workers in the
Malaysian manufacturing sector using plant and industry level data from year 2000 to 2010. The
channel through which technical change occurs is by the changes of the domestic prices of
machinery and equipment in Malaysia. In this analysis I have used the import prices of
machinery and equipment over time to see how it impacts wages as an instrument for skill-biased
technical change. The chapter also looks at the effects of tariff rates of machinery and equipment
on the domestic price of machinery and equipment to find a causal relationship between trade-
induced skill-biased technical change and the skill premium. The chapter provides some recent
evidence for the study of trade reforms, skill-biased technical change that occurs through the
technology found in machines and leads to the increase of skill premium in Malaysia.
The structure of the study is as follows. Section 6.2 explains the background of the
foreign direct investment and the employment Structure in Malaysia. Section 6.3 reviews the
literature on Skill- Biased Technical Change. Section 6.4 explains the data used and its sources.
Section 6.5 presents the descriptive analysis. Section 6.5 explains the identification strategy and
econometric specification of the study. Section 6.6 presents the results for the skill premium
econometric analysis. Finally section 6.7 concludes the chapter.
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6.2 Background of the Foreign Direct Investment and the Employment
Structure in Malaysia
The nature of demand shifts for skilled labor in Malaysia indicates that the aggregate
employment shift has not been skills-neutral. There has been a shift in skilled labor at the high-
end of job ladders which is towards occupations requiring high educational attainment and
professional job training, particularly in the professional and technical as well as the
administrative and managerial categories (Sharif and Rashid, 2000; Milanovic 2000). The
declining trend in skill intensity in manufacturing from 43% in 1985 to 35% in 1991 (World
Bank, 1994) had reversed by 1993 (Lee, 1998). The studies mentioned have highlighted that
there has some major structural changes over the past three decades and part of this change has
been reflected by the shifts towards more skilled labors. Several explanations have been given to
shed some light on the changing trend of skill intensity in the manufacturing sector in Malaysia.
Lee (1998) pointed out that the loss of skill intensity between 1985 and 1993 was attributed to
lack of investment in skill intensive industries due to shortages of workers. These shortages were
met by the supply of migrant workers resulting in higher demands of unskilled workers. Rasiah
(2002) argues that the subsequent rise of in the demand for skilled labors in the manufacturing
sector in the 1990s were due to labor shortages, which forced the export-oriented industries to
automate. Other researchers have found that both supply and demand factors are deemed to have
explained the growth of skill intensity (Kanapathy, 2002).
Devadason (2007) highlighted that others argue that skill shifts in manufacturing have
taken place amidst the continuing integration of Malaysia with the world economy. The switch in
trade orientation from import substitution to export oriented industrialization since the mid1980s,
coupled with the reductions in types of trade protection via the dismantling of tariffs and export
duties contributed to the internationalization of the manufacturing sector. The high trade
exposure of Malaysian manufactures in turn has made it more interdependent with its trading
partners.
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6.2.1 Policy Context and Trends and Patterns of Foreign Direct
Investment from the 1950s to the booming 1990s to the more liberalized
2000s.
Foreign Direct Investment (FDI) has been the main source of technology and knowledge
transfer in Malaysia since the Independence of Malaysia from the British in 1957. As trade
liberalization process takes place under the WTO and AFTA commitments, Malaysia is able to
attract more FDI into the country. To date, FDI has been the most in the manufacturing sector
and are very much encouraged by the Malaysian Government. The agency that supports
activities attracting FDI to Malaysia is the Malaysian Industry Development Agency (MIDA).
As FDI plants have a relatively bigger size of technology investments in the form of
machinery and equipment, surely skilled-biased technical change are witnessed more in these
plants and plants. Turning from overall employment effects of technology to its impact on
different skill categories within labor, Skilled-Biased Technical Change (SBTC) can be viewed
as the “technology-based” explanation for the widening gap between demand for skilled and
unskilled labor and the growing wage inequality between them. Since in this chapter FDI plants
are taken as determinant of skill premiums and wages for production workers and non-
production workers in Malaysian manufacturing, it is imperative that we understand the nature
and background of FDI in Malaysia.
The promotion of FDI, particularly in export-oriented manufacturing, has been on the
Malaysian policy agenda since the late 1960s (Ariff and Lim, 1987; Nunnenkamp, 1991). In
1968, the Government enacted the Investment Incentives Act to promote manufacturing exports
in response to the problem of internal market saturation faced by the manufacturing sector. The
rich assortment of incentives offered to export-oriented FDI by the Act included exemptions
from company tax and duty on imported inputs, relief from payroll tax, investment tax credits
and accelerated depreciation allowances on investment. This was followed by the introduction of
the New Economic Policy (NEP) in 1970 that earmarked the manufacturing sector as the growth
sector to spearhead economic restructuring and employment generation. The development of
Free Trade Zones (FI’Zs) are created to entice foreign investor participation in this endeavor was
a key element of the NEP. It is important to note that while Malaysia is not to be outdone in the
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sphere of specific incentive, such incentive schemes are not unique to Malaysia. Malaysia’s
attractiveness for FDI cannot, therefore, be understood without a close look at the general
business environment as it relates to MNE investment decisions.
The trade and industry policy regime of post-independent Malaysia has consistently been
much more favorable to export producers than that of many other countries in the region (Myint,
1967; Riedel, 1991). Even in the early years of heavy emphasis on import substitution
industrialization, domestic industries were usually protected only through moderate rates of tariff
rather than quantitative restrictions (QRs) and exchange restrictions. These features of the trade
regime, coupled with prudent macro-management, were instrumental in avoiding significant
exchange rate misalignment, and their deleterious effects on tradable goods production.
Moreover, the choice of tariffs rather than QRs as the instrument of protection meant that the
domestic incentive structure was not significantly insulated from changes in world market prices.
FDI is by no means unrestricted in Malaysia. There are guidelines and regulations governing FDI
in conformity with the country’s development priorities and overall sociopolitical objectives,
which may at times run counter to the global profit maximization objective of MNEs (Ariff and
Lim, 1987). Of particular relevance in this connection are attempts, under the NEP, to increase
the share of Bumiputeras (Malays) in the corporate sector from 2% in 1970 to 30% in 1990, and
to reserve a certain percentage of employment in foreign ventures for Bumiputeras. However, the
70:30 Malaysian - foreign equity ownership ratio represents a national target and is not meant to
be implemented on an individual company basis. In fact, 100% foreign ownership is allowed in
export-oriented ventures. Over the years, the government has also resorted to a more lenient
policy stance relating to Bumiputera employment quotas with a view to ameliorating its adverse
impact on export-oriented FDI. Moreover, unlike governments in many other developing
countries, the Malaysian government has taken care to make its policy stance towards FDI
unambiguous and transparent. The government has pursued other specific objectives such as
location of industries in “development areas”, increasing the use of local inputs, and diverting
investment to certain “priority” industries. But, as in other East Asian export-oriented economies,
these objectives have been pursued largely through prescriptive rather than proscriptive methods.
Guarantees against nationalization of foreign assets without compensation are provided by the
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Constitution, and investment guarantee agreements have been concluded with several capital
exporting countries. In the context of this favorable investment climate, FDI flows to Malaysia
have grown impressively over the past two decades. Foreign capital inflows have increased
almost ten-fold between 1987 and 1993. Even though from the 1990s, there has been a decrease
in inflow of FDI as a percentage of GDP, from Figure 9 below, we can see that as in year 2010
FDI inflows has increased dramatically from a quick dip in year 2009. The decrease in FDI
inflow after the 1997 could be attributed to the Asian Financial Crisis in 1997, where most of
South East Asian countries saw their FDI counterparts flee the region.
Figure 6.1: Inflow of FDI as a Percentage of GDP
Source: Extracted from the World Development Indicator, World Bank Data Bank
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Since the mid-l980s, FDI flows to Malaysia have been increasing at a faster rate than
those to the other ASEAN countries (Athukorala and Menon, 1995b). Since 1991, the volume of
FDI flowing to Malaysia has remained higher than that to any of the other ASEAN countries
(UNCTC, 1991; UNCTAD-CTC, 1995). The contribution of majority-owned foreign plants in
total fixed assets in the manufacturing sector increased from 39% in 1980 to 50% in 1992.
According to new projects approved by MIDA, from January to April 2013 alone, foreign direct
investments account for 75% of total investments made in the top 7 major industries in Malaysia.
These industries produce products in these categories: Electronics & Electrical Products, Basic
Metal Products, Petroleum Products including Petrochemicals, Transport Equipment, Scientific
& Measuring Equipment, Machinery & Equipment and Rubber Products.
Historically, the UK has been the dominant source of FDI; at the time of independence in
1957, the UK owned more than 90% of the stock of FDI in Malaysia. The British dominance in
FDI continued until the early 1970s, when investment flows from the US, Japan and Germany
began to expand rapidly in export-oriented manufacturing (Junid, 1980). By the early 1980s,
Japan had become the largest single investor in terms of annual volume of inflow. The US share
in total FDI has varied between 3 and 28% in the 1980s, although this share would be somewhat
higher if only export-oriented investment were considered. Recent data exhibit a dramatic
increase in the importance of FDI from other developing countries in East Asia (Menon and
Athukorala, 1995). The share of approved investment accounted for by East Asian investors
increased from 21.75% in 1980 to 40.25% in 1994. According to data on investment approvals,
Taiwan displaced Japan as the largest investor in Malaysia in 1990 and 1994, with shares of 36
and 25.6%, respectively. However, in terms of total accumulated investment (value of fixed
assets), Japan is still the pre-eminent investor, followed by Singapore, US, Taiwan and UK.
Virtually all FDI (mostly British) in pre-independent Malaysia was in the primary sector
(mainly in tin mines and rubber plantations) and related service sectors. FDI flows to
manufacturing began only in the late-1950s and, for the next two decades, went predominantly
into import-substitution production (Junid, 1980). Export-oriented FDI began to expand slowly
but steadily from the mid-1970s. By the late-l980s, FDI inflows had decisively shifted from
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production for the domestic market to using Malaysia as a base for manufacturing for the global
market. The share of projects with an export orientation of 50% or more increased from 24% of
total approved projects during 1984-85 to about 82% during 1988-89. The proportion of projects
with an export orientation of 80% or above increased from one-fifth of the total in 1984 to about
three-quarters in 1989 (Ariff, 1991). Foreign plants in export-oriented manufacturing are mostly
in assembly operations in electrical goods and electronics, and diffused-technology consumer
goods production. However, in recent years, FDI has begun flowing into the production of
mature-technology final products such as radios, TVs, cameras, computers, etc. This recent
development is due mainly to the rapid improvement in the quality of infrastructure and
increasing domestic demand associated with increasing income levels in the country. Malaysia’s
efforts in attracting FDI in the electronics industry were so successful that by 1980 it had become
the largest developing-country exporter (and one of the world’s major exporters) of electronic
components, particularly integrated circuits (Grunwald and Flamm, 1985). The electronics
industry accounted for 19% of foreign paid-up capital and 27.5% of foreign-owned fixed assets
in Malaysia at the end of 1989. To date according to MIDA, from January 2013 to April 2013, 31
projects have been approved in this sector with 1.6 million US dollars in Foreign Direct
Investment. The electronic industry continues to be the most popular among the domestic and
foreign investors since the late 1980s.
Despite the rich natural resource base of the country, recent foreign capital participation
in “modern” resource-based industries (i.e. in areas other than conventional plantation-based
product sectors) does not appear to be significant, particularly as compared to neighboring
Indonesia. FDI has certainly played an important role in Malaysia`s manufacturing sector. Now
let us take a look at the employment structure in the manufacturing sector in Malaysia.
6.2.2 Introduction to employment structure in manufacturing sector in
Malaysia
Trade developments in the East Asian region in particular, point to a rapid expansion in
international production fragmentation (Ng and Yeats, 2003; Athukorala and Yamashita, 2005)
throughout the 1990s (Kimura and Ando, 2003). This translates into the rising importance of
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trade in parts and components. In fact, trade in parts and components (‘middle products,’
‘intermediates’ or ‘fragments of final products’) have grown at a faster pace than trade in final
manufactured goods (Athukorala and Yamashita, 2005; Jones and et al., 2005). Trade of parts
and components are essential to Malaysia as it is considered largely as an assembler and an
entreport. In 2003, parts and components accounted for 56 per cent of total Malaysian imports.
Component trade is found to be heavily concentrated in electronics and electrical industries,
whereby semiconductors and other electronic components (SITC 776) accounted for 68 per cent
of parts and component imports (Athukorala and Yamashita, 2005). Figure 6.2 below caricatures
the development in manufactures exports and imports as a percentage of overall merchandise
trade. As we can see the manufactures imports and exports highly correlate to one another from
1980 to 2010, which strengthens the argument that Malaysia is an assembler, an entre-port in the
region. We also find that imports are always higher than the exports as a percentage of
merchandise trade since the 1980s. This also proves the degree of importance and dependency
that Malaysia has on its imports to support its manufacturing sector.
The international procurement of parts and components is believed to have a greater
impact on the labor market than trade in final goods (see Sakurai and Morizumi 2000; Egger
2003). In 2012 alone, the total capital investment for industries producing of parts and
components and electronics and electrical products accounts for 15% of investments made in
major industries in Malaysia. This also could explain why this sector could impact not only the
trade trends of this product, but also the relative skilled employment trend.
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Figure 6.2: Trade Pattern of Manufactures as a Percentage of Merchandise from 1980-2010
in Malaysia
Source: Extracted from World Development Indicator`s database, World Bank
Most countries experienced a shift in demand towards skilled labor and this leads to a
higher wage inequality between the skilled and unskilled workers. The Malaysian manufacturing
sector is no exception in this respect. Devadason (2007) highlighted that the 1980s saw a
marginal decline in skill differentials (from 17 per cent in 1983 to 16 per cent in 1990) in
manufacturing. The 1990s however was characterized by a reversal in the relative quantity
decline of the 1980s. Explanations based on the increases in the relative supplies of unskilled
labor are compatible with the skill differential trends observed in the 1980s since unskilled labor
increased by 9 per cent per annum while skilled labor increased merely by 8 per cent per annum.
In the 1990s, the reverse occurred with a higher growth rate of 10 per cent per annum for skilled
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labor vis-à-vis 6 per cent per annum for unskilled labor. The rise in skill intensity in the 1990s
was thus considered demand-driven relative to that of the 1980s. From 2000 to 2010 however the
trends have changed again according to data compiled from the Department of Statistics
Malaysia. Figure 6.3 below presents skill differentials (the ratio of skilled to unskilled labor,
S/U) for selected industries. The skill differential is also known as relative skill employment.
Figure 6.3: Relative Skilled Employment in 2000 and 2010
Source: Author`s own calculation using the Annual Manufacturing Survey Data
The figure above shows that there is a general tendency for relative skilled employment
to increase from 2000 to 2010 for selected industries. This is highlighted by the upward slope.
The positive relationship between the relative skilled employment in 2000 and in 2010 suggests
that as a whole employment inequality between the skilled and the unskilled workers in the
manufacturing sector has increased in the 11-year period.
Malaysia is thus an interesting case to analyze given the increase in relative skilled
employment as greater component trade is observed. The study combines features of plants in the
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skilled to unskilled labors) and real wages of production and non-production workers separately.
The chapter approaches one perspective of skill-biased technical change through the changes of
domestic prices of machinery and equipment in Malaysia by estimating the effects it has on
relative skilled wages and real wages of both the production and non-production workers.
6.3 Literature Review on Skill Biased Technical Change
One of the main shortcomings of applying the HOSS theory when analyzing the impact
of trade reforms on wage inequality is the assumption that all countries have the same levels of
technological advancements. Hence this approach does not incorporate the dynamic effects of
trade where countries have different levels of technological endowments. The weakness of
HOSS theory can be filled by the SBTC assumptions where it breaks free from the assumption
that technological advancements and homogenous for all economies. Due to this emphasis of
differences in technological endowments, researchers can assess and measure the impact of
technology transfer in developing economies on the inequality gaps in the local economy in
addition to being able to observe the changing composition and structure of the workforce in the
particular country according to Acemoglu (1998). The widely accepted assumption is that higher
levels of technological advancements are owned and developed by the developed countries if
compared to developing countries. Trade liberalization makes it possible for the transfer of
technologies to take place from the developed nations to the developing nations because of the
cheaper prices of these technologies.
Vivarelli (2013) highlighted that it is still safe to assume that through trade liberalization
traditional methods of production in the developing countries can be upgraded due to the transfer
of technologies from developed to developing economies. This assumption still holds true even if
the developed countries do not always transfer their best and up-to-date technologies to the
developing countries. This transfer of technologies would impact the employment composition
because the technologies would need to be complemented with highly skilled labors. It is a
widely accepted assumption that R&D activities occur at a lower intensity in developing
countries. With this said, trade liberalization plays an important role in allowing technology
130
transfer to take place using different methods and channel because it is also by using these
methods, technological upgrading in developing countries are made possible.
On the topic of skill intensity, Robbins (1996 and 2003) was the first researcher to
develop the skill-enhancing trade (SET) hypothesis. This hypothesis was created based on the
fact that the developing countries have always depended on imports of technologies from
developed countries whether it is through the trade channel or the FDI channel. The assumption
further posits that it is the norm of developing countries to import capital goods from the
developed countries. These goods have technological features that are more advanced and are
more complementary to the skilled labors than other technologies used in their own countries.
For those countries changing from an import-substitution regime to a more trade liberalized
regime barriers to the adoption of foreign technologies and know-how have been encouraged.
Due to trade liberalization there has been a pronounced increase in market competition and this
leads to higher rate of adoption for a more modern and skill-intensive technologies by these
developing countries. Robbins (1996) and, Berman and Machin (2000 and 2004) highlighted
that it is those exact countries mentioned before that seems to be following the skill intensive
trend (biased towards the skilled labors) that are occurring in the developed economies as well.
Apart from the skill enhancing effect that occurs due to the impact of technology transfer, the
final impact of trade liberalization on employment as a whole cannot be determined using our
own convention wisdom of economics when it comes to the linkage between employment and
trade reforms. This is because of the myriad channels where technology transfer can take place.
These channels could possibly set off a variety of consequences with an unclear final outcome.
As Lee and Vivarelli (2006) highlighted this example in their paper, on the one hand exports can
lead to demand-led growth in total output and employment In the other hand increased imports
leads to loss of jobs when the once protected industries in the manufacturing sector are replaced.
Productivity growth can overtake output growth and later limit the creation of jobs due to lack of
skilled-labor, not enough investments in infrastructure and the existence of other obstacles to the
supply of raw materials.
The increase in demand which is reflected in the total employment of skilled workers in
developing countries, have been empirically proven by numerous studies. This proves that SBTC
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is observed in developing countries too. Revegna (1997) pointed out that this proves that the
HOSS prediction on the effects of trade could not be applied in the developing economies. An
example of this study is by Fajnzylber and Fernandes (2009), where they did research on the
impacts of international integration on manufacturing plants in China and Brazil. From their
cross-section analysis they found that higher total of imported inputs, FDI and exports in Brazil
lead to higher demand for skilled labors. This finding is very different to that of China. For China
they highlighted that the unskilled workers who were specialized in labor intensive production
processes, offsets the skill biased technology effects. Another study on Brazil was by Araujo,
Bogliacino, and Vivarelli (2011) who used a panel data set obtained from the manufacturing
plants for the period of 1997-2005. They found strong evidence which supports the skill-
enhancing trade hypothesis and added that technology is the catalyst in leading to the shift in
demand for skilled workers in the manufacturing sector in the country.
As for skill upgrading effects it was Feenstra and Hanson (1997) who analyzed the
Mexican Industrial data and found that there was a positive relationship between demand of
skilled workers and FDI. Later in 1999, Hansen and Harrison continued the study on Mexico and
reaffirm the findings that imports, licensing agreements and FDI do play important roles in
making transfer of technology possible in Mexico which leads to higher demand of skilled
workers. Birchenall (2001) also found proof that SBTC effects from trade reforms and higher
level of openness has led to increased wage inequality in Colombia. For the case of Ghana, Gorg
and Strobl (2002) highlighted that by using imported technological advanced machinery and
equipments this has led to higher demands for skilled labor in the economy. However they did
not find exporting activities led to skill-upgrading effects.
As mentioned before Skilled-Biased Technological Change is another channel that can
explain the shift in demand for more skilled workers in the developing economies. As
globalization promotes more FDI activities to local markets, these plants demand more skilled
workers to operate the technologies which are embodies in the machineries that they have
brought.
The earliest hypothesis supporting the SBTC channel is the Wood’s (1995) hypothesis.
Wood introduced the term “defensive innovation” which refers to increased competition from
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foreign trading partners that can result in plants to undergo R&D activities or at the very least
adopt the usage of new technologies from abroad after a trade reform episode takes place. This
hypothesis is further built by Thoenig and Verdier (2003). In 2004, by looking at the case of
Colombia, Attanasio, Goldberg, and Pavcnik were able to provide evidence for Thoenig and
Verdier`s hypothesis. They analyzed the relationship between the changes in the percentage of
skilled labors employed with the changes in the tariff rates from year 1984-1998 in Colombia.
They concluded that the demand increase for skilled labors were the highest in sector that
observed the biggest tariff rate reductions.
Goldberg and Pavcnik (2004) highlighted that this hypothesis might be applicable for
both developed economies and developing economies. This holds true especially when there is
import competition from other low-income developing countries like China, employing high
numbers of unskilled workers. They then will need to find a way to protect this highly unskilled
workers concentrated sectors in their local economy.
Another channel which can result in Skill-Biased Technological Change or accelerate
SBTC was recently suggested by Acemoglu in 2003. Using his model of endogenous
technological change, he debated that for developing countries a different definition of
technological change should be allotted. For these countries this change could mean importing
more machineries and equipments from other advanced countries to complement the skilled
workers to improve production processes.
As highlighted by Goldberg and Pavcnik (2004), the discourse of the general equilibrium
mechanism which links trade policy to changes in relative wages assumes that all trade occurs in
in the final goods sectors. Feenstra and Hanson (1996, 2003) later tested this assumption and
pointed out the important role played by the trade in intermediate goods in increasing the
demands for skilled workers in both developed and developing countries. They argued that the
increase of global production networks or outsourcing activities do play an important role in
increasing the demand for skilled workers in both developed and developing economies.
According to Goldberg and Pavcnik (2004) the main argument presented in Feenstra and
Hanson is based on the assumption that manufacturing of final goods requires the input of
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intermediate goods which are different in terms of their skill intensities. Trade liberalization and
removal of capital controls transfer the production activities of intermediate products from the
developed countries to developing countries. On the one hand these intermediate products are
categorized as goods produced by highly unskilled labors from a developed country`s point of
view. On the other hand they are seen as being produced by highly skilled labors from a
developing country`s view point. Due to these assumptions, there has been an increase in skill
intensity in both types of countries, which lead to an increase in skill premiums for both
developing and developed economies.
Goldberg and Pavcnik (2004) further reiterated that the increasing wage gap between the
skilled and unskilled workers due to the variation in industry wage premium only when two
situations take place. Firstly, industry wage premium must differentiate among labors with
different level of skills and secondly, when trade reform is linked with rise of skill premiums in
specific industries. This kind of skill premium can be the result of different workers having
different level of skills and different ability to move within a given sector and obtaining specific
specialization, giving them an advantage in the bargaining processes. Even though logically this
explanation is feasible but empirically there has been little evidence for this hypothesis.
For the case of Brazil, Pavcnik, Blom, Goldberg, and Schady (2004) tested this
relationship and concluded that skill premiums are very different for all of the sectors without
any particular trend. They also found a weaker evidence for this hypothesis in Colombia. The
main finding from these two country studies is that the decrease of tariff rates in a specific sector
does not correlated with skill premiums in a given sector. From their observation they further
highlighted that for Colombia and Mexico, the decrease of wage premiums due to drastic trade
reforms in the culprit in impacting the increasing wage gap between the skilled and unskilled
labors in those countries mentioned
6.4 The Data
The sample data used in this study is obtained from the Annual Manufacturing Survey,
which was provided by the Industrial Production and Construction Statistics Division of the
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Department of Statistics Malaysia (DOS). The database contains information on a total of 25941
manufacturing plants and plants from year 2000 to 2010. The number of observation for each
year varies due to the intensity of the survey held for different years. Table 6.1 below presents
the different numbers of observations for each year under study.
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Table 6.1: Number of Observations from 2000-2010












Source: Author`s own calculation using the Annual Manufacturing Survey Data
Since the number of observation differs from year to year, I have designed an unbalanced
panel data that covers about 20% of data of all plants and plants surveyed for a particular year.
The Department of Statistics Malaysia only allowed 20% of the data to be accessed by
researchers and stake-holders, which is in line with their data dissemination policy put in place to
protect their symbiotic relationship with the plants and plants when it comes to
providing/obtaining trustworthy information on the activities of these plants. The data is reported
at 3-digit-level of the Malaysian Standard Industrial Classification, which is very similar to the
International Standard Industrial Classification (ISIC) Revision 3. The number of industries,
which is included in the data are reported in Table 6.2 below according to different years. The
average number of industries for each year averages at 60 industries but with a higher number of
industries in year 2009 with 87 industries being reported in total.
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Source: Author`s own calculation using the Annual Manufacturing Survey Data
The dataset provided gives us a period of 11 years of empirical study of the relationship
between trade, skill-biased technical change and wages in Malaysia`s manufacturing sector. This
period is much longer than the previous study done in Mexico by Caselli (2012). Even though
the data is an unbalanced panel one, not highlighting the changes of economic activities for a
particular plant over time, the pooled data analysis could still shed some light on the skill-biased
technical change phenomenon which is engulfing Malaysia, a small, open economy.
Omitted from the data are plants with missing information on the employment and wage
bill of production and non-production workers, some odd observations. As mentioned above, the
final sample contains 25941 observations. Table 6.3 below shows the descriptive statistics of
some of the variables included in the analysis for 2000 and 2010.
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Table 6.3: Descriptive Statistics, 2000 and 2010
Descriptive Statistics 2000 2010
Mean S.D Mean S.D
Skill premium 3.09 2.46 6.47 71.58
Real Skilled wages (in ringgit, year
2000 as base year) 24268.21 19907.5 41154.92 401219.4
Real Unskilled Wages (in ringgit, year
2000 as base year) 8946.59 6117.63 9439.55 6959.37
Price of Domestic M&E 1 - 1.07 -
Price of Imported M&E 1 - 1.26 -
Tariff rate on final goods (MFN) 12.84 6.87 10.66 6.15
Tariff rate on final goods (AHS) 11.2 5.87 8.34 4.79
Tariff rate on M&E 6.59 - 4.69 -
Source: Author`s own calculation using the Annual Manufacturing Survey Data, UNCTAD database and
Department of Statistics, Malaysia publications.
This database provides a variety of information on each individual plant, including
information on the total number of unskilled workers, whose main activities include machine
operation, production supervision, repair, maintenance and cleaning, and skilled workers, such as
managers, administrators, professionals and salesmen, total remuneration, production, total input,
total stock of and investment in Machinery and Equipment, and exporting status.
I have divided the workers into two groups: skilled and unskilled workers. The skilled
workers are grouped as those workers who are: a) professionals and executives responsible for
managerial tasks, b) technicians and experts such as supervisors and head foremen and c) staffs
responsible for clerical and other related work such as clerks, typists, personal secretaries and
salespeople.
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The unskilled workers are grouped as those workers who are: a) elementary workers such
as drivers, telephone operators, office workers and security guards, b) plant and machine
operators and maintenance workers who are hired directly by the plant, c) plant and machine
operators and maintenance workers who are hired on a contractual basis. Therefore, this paper
distinguishes between skilled and unskilled workers on the basis of occupation rather than
education. The classification of workers into production and non-production groups in order to
approximate skilled and unskilled labor respectively is not ideal because skills are better
described by classifications based on educational characteristics, as pointed out by Gonzaga et al.
(2006) and Bustos (2009). However, this categorization is very common in the literature
(Berman et al., 1994; Feenstra and Hanson, 1996; Leamer, 1998; Meschi et al., 2009) because it
is usually the only measure available in plant-level surveys. Furthermore according to Berman et
al. (1994) the results obtained are similar to those analysis using education categories as a
measure for skilled and unskilled labors.
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Table 6.4: Summary Statistics for Years 2000-2010
Variable Obs Mean Std. Dev. Min Max
Skill premium 25351 3.414521 32.45507 0 4224.147
Real wage npw 25814 24049.57 178792.3 0 2.44E+07
Real wage pw 25814 9077.436 8149.404 0 607339.4
Local price M&E 25814 1.030268 0.0453678 0.97 1.12
Import price ME 25814 1.154694 0.0846371 1 1.25512
Real M&E 25814 1.60E+07 1.33E+08 0 8.47E+09
Share of imports 25606 12.96886 27.41028 0 100
Share of exports 22091 11.84262 26.98145 0 100
AHS tariff 20983 9.80856 5.933015 0 52.97
MFN tariff 20983 11.5151 6.833815 0 47.07
Herfindahl Index 25814 1363.762 5331.558 0.01 228330.1
Source: Author`s own calculation using the Annual Manufacturing Survey Data, UNCTAD database and
Department of Statistics, Malaysia publications.
From the information provided it is possible to extract the following variables that will be
used later in the analysis. Table 6.4 summarizes the main variables employed in this chapter’s
analysis. Skilled wages are measured as the average yearly wages for non-production workers
(npw) and unskilled wages are measured as the average yearly wages for production workers
(pw). The skill premium, the measure of wage inequality is calculated as the ratio of real skilled
wages to unskilled wages. These factor prices are deflated using consumer price indices over
time.
The Department of Statistics Malaysia provides data on capital stocks and investment in
terms of Machinery & Equipment (realME) for each plant. The M&E is deflated using the
Producer Price Index over time across sectors, provided by the Department of Statistics Malaysia.
For share of imports, I have calculated this as the percentage of imported materials used
over total input used. For share of exports, I have calculated this as the percentage of exports
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over total sales. These variables (imports, exports and total sales) are also deflated using the
Producer Price Index over time, provided by the Department of Statistics, Malaysia.
I have calculated the Herfindahl-Hirschman Index expressed in log form for the
regression (hhi) to measure competitiveness of a plant at the industry level. This index is
included as one of the industry level variables in the analysis. The degree of unionization in an
industry is not included in the analysis as the data on labor unions are not available at the Plant
Level Survey and the Household Income Survey for the case of Malaysia.
Average effective applied tariff rates (AHS) and Most Favored Nations tariff rates (MFN)
on final goods are obtained from the WITS website provided by World Bank. The domestic and
import price index of M&E in Malaysia is provided by the Department of Statistics Malaysia
with year 2000 being the base year for the index. All variables just described are available at the
3-digit industry level.
Other information on the characteristics of the plants and plants were also given. The
locations of the plants are divided into 5 state groups. Plants and plants in State Group 1 are
those located in Selangor, Johor and Penang, which are seen as the most industrial states in
Malaysia. Plants and plants in State Group 2 are those located in Kedah, Melaka, Negeri
Sembilan, Pahang, Perak and Kuala Lumpur. Plants and plants in State Group 3 are those located
Sabah and Sarawak, the Borneo part of Malaysia. Plants and plants in State Group 4 are those
located in Kelantan and Terengganu, which are on the East Coast of Peninsula Malaysia. Finally,
plants and plants in State Group 5 are those located in Labuan, Putrajaya and Perlis.
Information on size of plants and plants, are also divided into 4 groups by the Department
of Statistics Malaysia. They are divided into micro, small, medium-sized and large. The micro
plants have at least 10 employees while the small plants have at least 50 employees. Medium-
sized plants have from 100 to 200 employees while the large plants have more than 200
employees. Plant size dummy variable is constructed by using these groupings. Plants’ and plants’
ownership types are also divided into 3 groups, which are Malaysian-owned plants, foreign-
owned plants and mixed-ownership plants. FDI dummy variable is also constructed. Other than
those data mentioned above the plants` type of holdings are also provided and divided into eight
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categories. They are individual holders, partnership holders, sendirian berhad holdings, public
holdings, cooperation holdings, institutional holdings, general public holdings and others.
Holding dummy variable is also constructed using these groupings and it is included in the
regression analysis. All of the variables employed except for the dummy variables, are expressed
in log form in the regression specifications.
Figure 6.3: Relative Skilled Wages and Relative Skilled Employment
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey sample data
Figure 6.3 above plots the movement of relative skilled wages (green line) and relative
skilled employment (purple line) during 2000-2010. Relative skilled wages is the mean ratio of
real skilled wages to real unskilled wages across industries, while relative skilled employment is
the mean ratio of numbers of skilled workers to unskilled workers across industries. In 2000 the
















wages and relative employment tended to rise from 2000 to 2010. In particular, the figure also
shows that both real wages and relative employment tended to rise from 2001 to 2004: that is,
during the rapid trade liberalization process. This is also the case in Mexico when the movements
of relative wages could be linked to sudden increases of tariff rates in certain years even after the
liberalization process (Caselli, 2011). In that study, the sudden increase of tariff rates is linked to
an increase of the relative skill wages, also known as the skill premium. For the case of Malaysia
this increase in wage inequality between skilled and unskilled workers, is not parallel to the
findings in Chapter 5, which suggests that trade liberalization have decreased wage inequality
between the skilled and the unskilled workers in the economy as a whole when we are looking at
the tradable sector.The relationship between skill premium or relative skilled wage, wages of
skilled unskilled workers and tariff rates for Malaysia`s case will be explored in detail in the
latter part of this chapter using econometric analysis.
As we can see here, there has been a big increase the in relative employment for skilled
labors. This simultaneous increase in relative wages and relative employment favoring the skilled
labors, necessarily implies an increase in the relative demand for skilled labor (Meschi et al.,
2009). In the period 2004-2005 and 2009-2010, when tariff rates increased slightly in all sectors,
there seems to be an inverse relationship between relative skilled wages and employment. This
pattern of real wages and relative employment is also consistent with an increase in the relative
demand for skilled labor. It is very likely that the increase in the relative supply of skilled labor
played an important role since the change in relative skilled employment is again quite big in
Malaysia.
Figure 6.4 below plots the changes of the wage bill share of skilled and unskilled labor in
Malaysia. This variable can be also used to determine whether the relative demand for skilled
labor increased and, therefore, to distinguish the effects of labor supply from those of labor
demand, under the assumption that the elasticity of substitution between skilled and unskilled
labor is equal to one (Berman and Machin, 2000). If the elasticity of substitution is one, the wage
bill share of skilled labor is invariant to movements along the relative demand curve and,
therefore, can be considered a measure of the demand for skills (Meschi et al., 2009).
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The figure below shows that the wage bill share of skilled labor has overall increased
during the period of 2000-2010. Overall, all of the plants have higher wage bill share for
unskilled labors than skilled labors throughout the 11-year period, with 2 exceptions for years
2006 and 2008 where the wage bill share is more than half for the unskilled workers.
It is interesting to note that from year 2000 to 2006 the wage bill share has increased
from 0.43 to 0.91. The demand for skilled workers dropped again from 2006 to 2010 to a level of
0.48. However in the period of 11 years, demand for skilled labors has increased by 5% on
average for the whole manufacturing sector. On the other hand, in 11 years we see that there has
been a drop in demand for unskilled workers by 5%. From year 2000 to 2004 the wage bill share
has increased from 0.43 to 0.72. The demand for unskilled workers dropped again from 2004 to
2010 to a level of 0.52. Overall this conplants the rising demand for skills in Malaysia during the
period under study.
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Figure 6.4: Wage Bill Share of Skilled and Unskilled Workers
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey sample data
Figure 6.6 shows the ratio of real wages of skilled workers to unskilled workers
employed in different industries from year 2000 to 2010. For some industries real wages for skill
workers have increased over the period of 11 years and for some the real wages for unskilled
workers have even decreased. The temporary spike in year 2009 could only be explained by the
sample data obtained.
However, in some industries relative wages decreased more than in others. As
highlighted by Bustos (2007) and Meschi et al. (2009), the aggregate increase in the demand for
skills may be due to (a) employment reallocation across industries caused by a trade shift,
structural change, changing in tastes or preferences, or changes in economic policy, or it may be
due to (b) skill upgrading within industries mainly due to changes in technology. Additionally it

























Figure 6.5: Relative Skilled Wages by Industry from 2000-2010
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey sample data
Let us now take a look at the wage inequality trend in depth below. The two figures
below decompose the changes in ratio of real wages of skilled to unskilled workers. Table 6.4
shows which industries have observed an increase of wage inequality between skilled and
unskilled workers and the degree of changes. Table 6.5 shows which industries have observed a
decrease of wage inequality between skilled and unskilled workers and the degree of changes.
The changes in relative skilled wages are calculated as the difference between relative skilled
wages in 2010 and 2000. As mentioned earlier relative skilled wages is the ratio of real wages of




















































241 Manufacture of basic chemicals 0.43
251 Manufacture of rubber products 0.10
261 Manufacture of glass and glass products 0.67
271 Manufacture of basic iron and steel 1.78
273 Casting of Metals 0.51
281
Manufacture of structural metal products, tanks, reservoirs
and steam generators 3.66
292 Manufacture of special purpose machinery 8.63
293 Manufacture of domestic appliances, n.e.c 2.64
321
Manufacture of electronic valves, tubes, other electronic
parts 7.73
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey sample data
From Table 6.4 above, we find that for industries listed there has been a pronounced
increase in relative skilled wages, which is computed as the ratio of real wage of skilled to
unskilled workers from year 2000 to 2010. The changes are obtained by calculating the
differences between the relative skilled wages in 2010 and in 2000. Here the degree of changes
in the ratio of wages of skilled to unskilled workers is from 0.10 to 8.63. The industries with
changes lower than 1 are manufacturers of rubber products, publishing, manufacturers of basic
chemicals and manufacturers of glass and glass products. The industries with changes higher
than 1 and lower than 4 are manufacturers of basic iron and steel, manufactures of domestic
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appliances and manufacturers of structural metal products, tanks, reservoirs and steam generators.
Two particular industries have observed a very high increase in the ratio of wage inequality
between skilled and unskilled workers. These industries are manufacturers of electronic valves,
tubes, other electronic parts and manufacturers of special purpose machinery with increases in
relative skilled wages by more than 7 times and 8 times, respectively from year 2000 to 2010.
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Production, processing and preservation of meat, fish, fruits,
vegetables, oils, fats, etc. -1.41
152 Manufacture of dairy products -1.47
192 Manufacture of footwear -0.61
201 Saw milling and planing of wood -0.74
202 Manufacture of products of wood, cork, straw, plaiting materials -1.07
210 Manufacture of paper and paper products -1.29
222 Printing and services activities related to printing -0.25
242 Manufacture of chemical products -1.37
272 Manufacture of basic precious and ferrous materials -1.16
291 Manufacture of general purpose machinery -0.05
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey
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From Table 6.5 above, we find that for industries listed there has been a pronounced
decrease in relative skilled wages, which is computed as the ratio of real wage of skilled to
unskilled workers from year 2000 to 2010. The changes are obtained by calculating the
differences between the relative skilled wages in 2010 and in 2000. Here the degree of changes
in the ratio of wages of skilled to unskilled workers is from 0.05 to 1.47. The industries with
changes lower than 1 are manufacturers of general-purpose machinery, printing and services
activities related to printing and manufacturers of footwear. The industries with changes higher
than 1 are manufacturers of products of wood, cork, straw, plaiting materials, manufacturers of
basic precious and ferrous materials, manufacturers of paper and paper products, manufacturers
of chemical products, production, processing and preservation of meat, fish, fruits, vegetables,
oils, fats, and manufacturers of dairy products.
From the two tables above we find that the size of the increase of wage inequality (26.42)
is much higher than size of the decrease in wage inequality (9.42) in the manufacturing sector.
Even though there are some sectors, which experience decreases in relative skill wages, there are
also sub-sectors, which have higher increases in the relative skilled wages. These high increases
of wage inequality in some sub-sectors offsets the decreases in wage inequality in other sub-
sectors. Relative skilled wages shows the degree of wage inequality between skilled and
unskilled workers since it is in a ratio form. With this said, we find that overall relative skilled
wages has been increasing from 2000-2010 which means that wage inequality has also been
increasing in the manufacturing sector as a whole in Malaysia.
6.5 Descriptive Analysis
6.5.1 Within Industry Relative-Skilled Employment Analysis
According to the descriptive analysis undergone, the two tables show the changes
observed within a certain industry. Here the degree of changes in the ratio of wages of skilled to
unskilled workers is from 0.10 to 8.63. The industries with changes lower than 1 are
manufacturers of rubber products, publishing, manufacturers of basic chemicals and
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manufacturers of glass and glass products. The industries with changes higher than 1 and lower
than 4 are manufacturers of basic iron and steel, manufactures of domestic appliances and
manufacturers of structural metal products, tanks, reservoirs and steam generators. Two
particular industries have observed a very high increase in the ratio of wage inequality between
skilled and unskilled workers. These industries are manufacturers of electronic valves, tubes,
other electronic parts and manufacturers of special purpose machinery with increases in relative
skilled wages by more than 7 times and 8 times, respectively from year 2000 to 2010.
For some other industries there has been a significant decrease in relative skilled
employment. The degree of changes in the ratio of wages of skilled to unskilled workers is from
0.05 to 1.47. The industries with changes lower than 1 are manufacturers of general-purpose
machinery, printing and services activities related to printing and manufacturers of footwear.
The industries with changes higher than 1 are manufacturers of products of wood, cork, straw,
plaiting materials, manufacturers of basic precious and ferrous materials, manufacturers of paper
and paper products, manufacturers of chemical products, production, processing and preservation
of meat, fish, fruits, vegetables, oils, fats, and manufacturers of dairy products.
From the two tables above we find that the size of the increase of wage inequality (26.42)
is much higher than size of the decrease in wage inequality (9.42) in the manufacturing sector.
Even though there are some sectors, which experience decreases in relative skill wages, there are
also sub-sectors, which have higher increases in the relative skilled wages. These high increases
of wage inequality in some sub-sectors offsets the decreases in wage inequality in other sub-
sectors. Relative skilled wages shows the degree of wage inequality between skilled and
unskilled workers since it is in a ratio form. With this said, we find that overall relative skilled
wages has been increasing from 2000-2010 which means that wage inequality has also been
increasing in the manufacturing sector.
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Table 6.6: Industries with Increases in Relative Skilled Employment from year 2000-2010
Industry Details Change in Relative
Skilled Employment
151 Production, processing and preservation of
meat, fish, fruits, vegetables, oils, fats, etc.
0.06
152 Manufacture of dairy products 0.05
192 Manufacture of footwear 0.42
201 Saw-miling and planing of wood 0.21
202 Manufacture of products of wood, cork, straw,
plaiting materials
0.26
210 Manufacture of paper and paper products 0.08
221 Publishing 0.00
251 Manufacture of rubber products 0.12
271 Manufacture of basic iron and steel 0.01
281 Manufacture of structural metal products,
tanks, reservoirs and steam generators
0.01
291 Manufacture of general purpose machinery 0.10
293 Manufacture of domestic appliances, n.e.c 0.01
321 Manufacture of electronic valves, tubes, other
electronic parts
0.21
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey sample data
From Table 6.6 above, we find that for industries listed there has been a pronounced
increase in relative skilled employment. Changes in relative skilled employment are calculated as
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the difference between relative skilled employment in 2010 and 2000. As mentioned earlier
relative skilled employment is the ratio of total skilled workers to total unskilled workers. Here
the degree of changes in the ratio of employment of skilled to unskilled workers is from 0.05 to
0.42. The industries with changes lower than 0.1 are manufacturers of basic iron and steel,
manufacturers of paper and paper products manufacturers of dairy products, those in the
production, processing and preservation of meat, fish, fruits, vegetables, oils, fats, manufacturers
of structural metal products, tanks, reservoirs and steam generators, manufacturers of domestic
appliances and manufacturers of general purpose machinery. The industries with changes higher
than 0.1 are manufacturers of rubber products, saw-milling and planing of wood, manufacturers
of products of wood, cork, straw, plaiting materials and manufacturers of electronic valves, tubes,
other electronic parts and are manufacturers of electronic valves.
Three particular industries have observed a very high increase in the ratio of relative
skilled employments. These industries are manufacturers of electronic valves, tubes and other
electronic parts with a 0.42 ratio change, manufacturers of products of wood, cork, straw,
plaiting materials with 0.26 points change and saw-milling and planing of wood with 0.21 points
change from year 2000 to 2010.
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Table 6.7: Industries with Decreases in Relative Skilled Employment from year 2000-2010
Industry Details Change in Relative
Skilled Employment
222 Printing and services activities related to printing -0.13
241 Manufacture of basic chemicals -0.09
242 Manufacture of chemical products -0.07
261 Manufacture of glass and glass products -0.03
272 Manufacture of basic precious and ferrous materials -0.16
273 Casting of Metals -0.02
292 Manufacture of special purpose machinery -0.02
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey sample data
From Table 6.7 above, we find that for industries listed there has been a pronounced
decrease in relative skilled wages, which is computed as the ratio of employment of skilled to
unskilled workers from year 2000 to 2010. Here the degree of changes in the ratio of
employment of skilled to unskilled workers is from 0.02 to 0.16. The industries with changes
lower than 0.1 are manufacture of special purpose machinery, casting of metals, manufacture of
glass and glass products, manufacture of basic chemicals. The industries with changes higher
than 0.1 are printing and services activities related to printing, manufacture of basic precious and
ferrous materials.
From the two tables above we find that the size of the increase of employment inequality
(1.53 points) is much higher than size of the decrease in employment inequality (0.53) in the
manufacturing sector. Even though there are some sectors, which experience decrease in relative
skill employment, there are also sub-sectors, which have higher increases in the relative skilled
employment. These apparent increase of employment inequality in some sub-sectors, off sets the
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decreases in employment inequality in other sub-sectors. Relative skilled employment shows the
degree of employment inequality between skilled and unskilled workers since it is in a ratio form.
With this said, we find that overall relative skilled employment has been increasing from 2000-
2010 which means that employment inequality has also been increasing in the manufacturing
sector.
6.5.2 Within Industry Relative-Skilled Employment Analysis
According to the descriptive analysis undergone, the two tables show the changes
observed within a certain industry. The degree of changes in the ratio of employment of skilled to
unskilled workers is from 0.05 to 0.42. The industries with changes lower than 0.1 are,
manufacturers of basic iron and steel, manufacturers of paper and paper products manufacturers
of dairy products, those in the production, processing and preservation of meat, fish, fruits,
vegetables, oils, fats, manufacturers of structural metal products, tanks, reservoirs and steam
generators, manufacturers of domestic appliances and manufacturers of general purpose
machinery. The industries with changes higher than 0.1 are manufacturers of rubber products,
saw-milling and planing of wood, manufacturers of products of wood, cork, straw, plaiting
materials and manufacturers of electronic valves, tubes, other electronic parts and are
manufacturers of electronic valves. Three particular industries have observed a very high
increase in the ratio of relative skilled employments. These industries are manufacturers of
electronic valves, tubes and other electronic parts with a 0.42 ratio change, manufacturers of
products of wood, cork, straw, plaiting materials with 0.26 points change and saw-milling and
planing of wood with 0.21 points change from year 2000 to 2010.
For some other industries there has been a significant decrease in relative skilled
employment. Here the degree of changes in the ratio of employment of skilled to unskilled
workers is from 0.02 to 0.16. The industries with changes lower than 0.1 are manufacture of
special purpose machinery, casting of metals, manufacture of glass and glass products,
manufacture of basic chemicals. The industries with changes higher than 0.1 are printing and
services activities related to printing, manufacture of basic precious and ferrous materials. As
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mentioned above the size of the increase of employment inequality (1.53 points) is much higher
than size of the decrease in employment inequality (0.53) in the manufacturing sector. Even
though there are some sectors, which experience decrease in relative skill employment, there are
also sub-sectors, which have higher increases in the relative skilled employment. These apparent
increase of employment inequality in some sub-sectors offsets the decrease in employment
inequality in other sub-sectors. Relative skilled employment shows the degree of employment
inequality between skilled and unskilled workers since it is in a ratio form. With this said, we
find that overall relative skilled employment has been increasing from 2000-2010 which means
that employment inequality has also been increasing in the manufacturing sector.
The descriptive analysis above has left all the main explanations of the increase in the
relative demand for skilled labor and the increase of wage inequality in the Malaysian
manufacturing sector during the 2000s. The explanation for these situations could be due the
trade liberalization episodes, Skill-biased Technical Change (SBTC) and trade-induced Skill-
biased Technical Change channels. Thus, this study will proceed to the predictions of models that
incorporate all these explanations in order to design an effective strategy to identify more
formally the role that each of these shocks has played in increasing the demand for skilled labor
in Malaysia`s manufacturing sector from 2000-2010.
Models of directed technical change of Acemoglu (2002b) may explain these results,
through exogenous and trade-induced SBTC and the direct effect of trade liberalization, but do
not allow for the role of plants that are heterogeneous in terms of their productivity. Not only do
the data analyzed in this paper show much plant heterogeneity even within quite narrowly
defined industries (3-digit MSIC, similar to 4-digit ISIC, Revision 3), but also that this
distribution changes over time.
Moreover, some recent papers highlight the role of plant heterogeneity and present
empirical findings in which skill and technology upgrading is mainly done by new exporting
plants, as in Bustos (2007; 2009) for Argentina and, to a smaller extent, in Riano (2009) for the
case of Mexico. The reason is that in these models plants can only choose between two
technologies,” a traditional technology" characterized by high marginal costs and low fixed costs
and a “modern technology" characterized by low marginal costs but high fixed costs. As a
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country liberalizes its trade, exporting becomes more profitable. Continuing exporters will
continue employing the modern technology and, therefore, will not need to upgrade. However,
new exporters that were previously using the traditional technology will choose to upgrade as
they can spread the higher fixed costs over a larger output.
Since the data provided in not a balanced panel one, showing a plant`s change in its
characteristics over the 2000-2010 period, I was unable to see which of the plants are new
exporters, continuous exporter or even those who have left the market altogether. Nevertheless,
the importance of this study still remains whereby analysis in different measures of technology
spending are related to skill upgrading over the 11 year period and in different types of plants
and plants. The inclusion of 3-digit industry dummies allows these regressions to compare plants
within the same industry, rather than across different industries.
While these results are based on all available measures of technology spending, the rest
of this study will use mainly machinery & equipment (M&E) stock and capital. The reason is
that the data on imported M&E, which is the preferred measure of technology spending in Riano
(2009), exclude purchases of imports via other domestic plants (eg. specialized importers) and
not available in the surveys. Moreover, the design even of domestically produced M&E is
heavily influenced by that of imported M&E and of M&E used abroad, which domestic
producers copy either under license (for which they pay royalties) or by making something
similar.
In this study I will also use price of imported M&E, which is an important independent
variable. The imported M&E is important both in itself and as a model for local producers to
copy, but it is not the whole of the new technology story. Also, I will be using royalties paid on
licenses for new technologies, which is the preferred measure in Bustos (2007; 2009), which
excludes the possibility that some plants acquire new technologies by the simple act of buying
and investing in a new piece of M&E. I will also use patents spending as a proxy of new
technology acquired by the plants, which also excludes the possibility that some plants acquire
new technologies by the simple act of buying a new piece of M&E and acquiring licenses for
specific innovations through royalties spending.
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In the next section I will lay out an empirical strategy that will be used to understand the
role of each possible channel in explaining the increase of the relative skilled wages from 2000-
2010.
6.6 Identification strategy and econometric specification
To determine the relationship between wages, Skill-Biased Trade Change and trade
reform policies we have to make sure that the counter causal effects are taken away. To take this
effect away the following assumption is employed following the study done by Caselli (2010).
For his paper he has adopted the arguments employed by Krusell et al. (2000), whereby price of
M&Es in the US is used as an exogenous variable. The logic follows that after trade
liberalization occurs the prices of M&E in the US will decrease first and after that this will also
happen in Mexico as we assume Mexico will import technology from the US. The decrease in
prices will increase the demand for the technology in Mexico and this then will increase the
demand for skilled workers as they are seen as a closer complementary factor to the technologies
imported rather than the unskilled workers. When this happens SBTC will not only occur in US
but also its effects will be observed in Mexico, the technology importing country.
This study however will be using the import price of M&E in Malaysia as an instrument
for SBTC to depict the effects of the aggregate import price as a whole and not just assuming
that all technologies are imported from one country; which is a more realistic assumption for the
case of Malaysia, a small, open, economy. The logic above used by Caselli (2010) could also be
applied to imported M&E. When the import price of M&E decreases due to the information
technology `revolution', the same is likely to happen to the price of M&E in the domestic market
in Malaysia because it relies on imports of M&E from other developed countries. In turn, the
decrease in the import price of M&E increases the demand for it and, assuming that M&E is
more complementary with skilled than unskilled workers, leads to SBTC, not only in the
developed countries exporting these technologies but in Malaysia too as it transitions from a
developing to a developed country in the period observed.
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Krusell et al. (2000) and Leonardi (2007) used the M&E prices as a portion of the whole
price structure while Caselli (2010) used the real price of M&E to simplify the analysis. I will
however adjust the assumptions and will use the domestic price of machinery and equipments in
Malaysia. This way I can see how domestic price of M&E in Malaysia is influenced by the trade
reform policies put in place from year 2000.
The price of M&E is also deflated using the consumer price index provided by the
Statistics Department of Malaysia and can be used by researchers and business people alike in
Malaysia. I have also selected valid Instrumental Variables which is the imported price of
machinery and equipments as it is considered to be informative. The variable needs to be
correlated to that to the variable of domestic price which is the endogenous variable in this
analysis.
Additionally, since in the regression specification below I have included variables for
machinery and equipment variable, to avoid multi-colinearity problems, I have only included the
log machinery and equipment variable and excluded the equipment-labor ratios. Since we are
interested to know the influence of machinery and equipment owned in stocks and assets, the
variable chosen is the most suitable for this study.
For this kind of framework to work additional assumptions need to be out in place by
determining trade liberalization effects and SBTC effects on real wages and also relative wages
as suggested by Caselli (2011). This is done by observing the trends of changes across different
sectors for the period under study. Firstly, we need to assume that there is no mobility among
labors from one sector to the other. For some reason if labor mobility occurs it will be considered
as a random act as they are still able to be mobile in plants in the same sub-sector. This
restriction needs to be put in place because without this obstacle then labor mobility will result in
workers going to the most profitable sector where wages are the highest. We are then not able to
see the impacts of trade reforms and SBTC on real and relative wages because the change is
observed at industry level for the period under study.
He further highlighted that there are many reasons that can make labors want to move
within the same sector instead of to other sectors. Goh and Javorcik (2007) suggested that labor
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restrictions, housing needs and family relations may lead the workers to not go farther away to
other sectors in the non-long run model. Even with these restrictions, they can still move to other
plants in the same sector that are usually grouped together in a same location. Going beyond
these sectors is not possible in the short and medium run because they would need knowledge
and monetary funding to be trained for the skills necessary to be employed in a new sector.
This framework is observed also in the descriptive portion of the analysis in the previous
section where I found that there was a higher percentage of changes in the employment of skilled
workers in the same sector if compared to moving to other sectors in Malaysia from 2000-2010
period under study.
The second restriction that needs to be imposed on the model is that trade reform policies
are exogenous due to the fact lobbyists and special interest groups did not have much chance in
changing the treaties as agreed at an international level. The trade reform policy highlighted that
high tariff rates will be reduced to 0% or near 0% so that the member countries can reap the
benefit of trading with their trading partners within the specific region or area. This means that
sectors with the highest tariff rates before the reforms will see the biggest tariff cuts after the
trade policies are put in place (Goldberg and Pavcnik, 2007). The findings are also similar to the
one in Chapter 2 for the case of Malaysia. From the analysis in that chapter it is also clear that
for the case of Malaysia, higher tariff reductions are observed in those sectors, which were more
protected with a bigger share of initial unskilled labor.
The identification strategy in this study follows the study of Caselli (2011) that uses the
price index of M&E imports in Malaysia, which does not vary across industries at 3-digit level.
The price index is also the same for all of the plants in a particular sector. The information
available on effective applied (AHS) and most favored nations (MFN) tariff rates on final good
and inputs are also used so that the variations between different sector and over time could be
examined in depth. The analysis will be done by regressing the real wage variables on a vector of
plant level and industry level variables.
With this framework I can quantify the effects SBTC has on wages by using the imports
price of M&E in Malaysia and other plant-level adoption of SBTC through the usage of R&D
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and royalty expenditures incurred on patents and also through the M&E variables (Chennells and
Van Reenen, 1999). When using this framework to study the effects of SBTC there a slight
problem in determining whether a plant is indeed a plant and not a firm that could reorganize
itself with other plants under the same firm. So with this said I am assuming all plants observed
are indeed real plants for the time under study.
To see the impact of trade reforms and SBTC on wage inequality (using the measure of
skill premium) I have implemented the reduced-form function for wage determination as
implemented by Doms et al. (1997),
w = w(c, o, v)
where w is the ratio of skilled to unskilled real wages for a relative analysis and it could
also be the skilled and unskilled real wages separately. C is the proxy for SBTC and o is the tariff
rates as the proxy for trade reforms policy. V stands for other related variables for the
determination of real wages and or skill premium. Here SBTC is quantified by the price of M&E
in each industry. The framework suggests that technological advancements will lead to an
increase of wages for the skilled workers as technology now is cheaper in the local economy due
to trade reforms (Krussell et al, 2000). For his paper he has adopted the arguments employed by
Krusell et al. (2000), whereby price of M&Es in the US is used as an exogenous variable. The
logic follows that after trade liberalization occurs the prices of M&E in the US will decrease first
and after that this will also happen in Mexico as we assume Mexico will import technology from
the US. The decrease in prices will increase the demand for the technology in Mexico and this
then will increase the demand for skilled workers as they are seen as a closer complementary
factor to the technologies imported rather than the unskilled workers. When this happens SBTC
will not only occur in US but also its effects will be observed in Mexico, the technology
importing country.
This study also gives weight to different effects of plant-size. The logic is that since
bigger plants invest and use more M&E than smaller plants there is bound to be some differences
and maybe relationship between this variable and the skill premium and wages variable.
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I have also selected valid Instrumental Variables which is the imported price of
machinery and equipments as it is considered to be informative. The variable needs to be
correlated to that to the variable of domestic price which is the endogenous variable in this
analysis.
When the prices of technologies abroad decrease due to the changes in tariff rates, this
then will lead to a price decrease within the local economy for those technologies. This decrease
in prices will lead to local plants to adopt these technologies to further improve their production
quality and quantity with the efficiency rivaling those of the more developed countries`
industries. This then leads to SBTC, not only in the other advanced technological exporting
countries but in Malaysia too the technology importer country.
The analysis that took place has taken a look at the impact of SBTC on both real wages of
skilled and unskilled workers one by one. Here I will show that domestic price of M&E in
Malaysia has also been influenced by the trade reform policies put in place through the reduction
of tariff rates on that particular product.
Additionally, since in the regression specification below I have included variables for
machinery and equipment variable, to avoid multi-colinearity problems, I have only included the
log machinery and equipment variable and excluded the equipment-labor ratios. Since we are
interested to know the influence of machinery and equipment owned in stocks and assets, the
variable chosen is the most suitable for this study.
For this kind of framework to work additional assumptions need to be out in place by
determining trade liberalization effects and SBTC effects on real wages and also relative wages
as suggested by Caselli (2011). This is done by observing the trends of changes across different
sectors for the period under study. Firstly, we need to assume that there is no mobility among
labors from one sector to the other. For some reason if labor mobility occurs it will be considered
as a random act as they are still able to be mobile in plants in the same sub-sector. This
restriction needs to be put in place because without this obstacle then labor mobility will result in
workers going to the most profitable sector where wages are the highest. We are then not able to
162
see the impacts of trade reforms and SBTC on real and relative wages because the change is
observed at industry level for the period under study.
Goh and Javorcik (2007) suggested that labor restrictions, housing needs and family
relations may lead the workers to not go farther away to other sectors in the non-long run model.
Even with these restrictions, they can still move to other plants in the same sector that are usually
grouped together in a same location. Going beyond these sectors is not possible in the short and
medium run because they would need knowledge and monetary funding to be trained for the
skills necessary to be employed in a new sector.
Here SBTC is quantified by the price of M&E in each industry. The framework suggests
that technological advancements will lead to an increase of wages for the skilled workers as
technology now is cheaper in the local economy due to trade reforms (Krussell et al, 2000). For
his paper he has adopted the arguments employed by Krusell et al. (2000), whereby price of
M&Es in the US is used as an exogenous variable. The logic follows that after trade
liberalization occurs the prices of M&E in the US will decrease first and after that this will also
happen in Mexico as we assume Mexico will import technology from the US. The decrease in
prices will increase the demand for the technology in Mexico and this then will increase the
demand for skilled workers as they are seen as a closer complementary factor to the technologies
imported rather than the unskilled workers. When this happens SBTC will not only occur in US
but also its effects will be observed in Mexico, the technology importing country.
Thus, extending this approach this study can address the endogeneity of domestic prices
of machinery and equipment in Malaysia by using the Instrumental Variables also used in
Goldberg and Pavcnik (2005) in analyzing the wage inequality problem in Colombia. It should
be noted that this identification strategy analyses only the impact of trade induced SBTC that
happen through changes in M&E tariffs, which are supposed to lead to a lower price of M&E.
However, trade-induced technical change could also happen through output tariff changes, as
these may bring about more competition in the goods market with potential effects on the
innovation strategy of plants (Gorodnichenko et al., 2010; Bloom et al., 2011).
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I have used the HHI index to compare those industries with higher concentration and how
this relates to the skill premium problem posed in the previous section. It also allows this
variable to be endogenous. It is determined by output tariffs, among other factors, implies that
this alternative mechanism is accounted for and that the coefficient on the price of M&E only
captures trade-induced SBTC occurring through the M&E price channel. Below is the function
used as highlighted by the framework above:
ln(ws/wu)kit =α0 +β1 ln(ws/wu)kit-1 +β2 ln pit *sizeit + β3 ln taroit+β4 ln(taroit *expshkit) +
β5 ln tariit +β6 ln(tariit *impshkit)+β7 ln(tarmet * impmeshkit) +β8Xkit +β
9Wit +  αt + αk + εkit; (1)
where ws/wu is the skill premium or relative skilled wage, p is the domestic price of
M&E in Malaysia, size indicates a set of dummies for micro, small, medium and large plants,
taro is the tariff rate on final goods, expsh is the share of exports in total sales, tari is the tariff
rate on intermediate inputs, impsh is the share of imported materials in total material costs, tarme
is the tariff rate on M&E, impmesh is the share of M&E imported, X is a vector of plant-level
controls, including the alternative plant-level proxies for SBTC, W is a vector of industry-level
controls,αt represents year fixed effects,αk represents plant fixed effects,ε is the error term,
subscript k indexes plants, i industries and t years.
Since certain data are not available for the case of Malaysia I have used an adjusted form
of the equation above to be applied to the dataset obtained. Below is the reduced form of the
equation above:
ln(ws/wu)kit =α0 +β1lnpit *sizeit +β2lntaroit+β3 ln(taroit *expshkit) +β4ln impshkit
+β5ln(tarmeit *realMEkit) +β6Xkit +β7Wit + αt + αk + εkit (2)
where ws/wu is the skill premium or relative skilled wage, p is the domestic price of
M&E in Malaysia, size indicates a set of dummies for micro (no more than 10 employees), small
(between 11 and 50 employees), medium sized plants (between 100 to 200 employees) and large
plants (more than 200 employees) defined according to the Manufacturing Survey`s sample
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stratification, taro is divided into two measures: AHS is the Effective Applied tariff rate on final
goods, MFN is the Most Favored nation tariff rate on final goods. Expsh is the share of exports in
total sales, impsh is the share of imported materials in total material costs. I will again use two
measures of tariff rates to be interacted with machinery and equipment owned in stocks and
assets. AHStariffME is the effective applied tariff rate on M&E and MFNtariffME is the most
favored nation tariff rate on M&E. RealME is the plant`s stock and assets in M&E, X is a vector
of plant-level controls, including the alternative plant-level proxies for SBTC, W is a vector of
industry-level controls αt represents year fixed effects, αk represents plant fixed effects, ε is
the error term, subscript k indexes plants, i industries and t years.
Chennells and Van Reenen (1999) have supplied the plant-level variables. Those
variables are lagged form of the dependent variable, plant size dummies measured by the number
of employees, export share, import share of raw materials. M&E imported share, percentage of
ownership by foreign companies, FDI indicator and ratio of capital to value added variables.
Due to the fact that the observations are quite numerous, I have opted to use the OLS
model in my estimation. This then will allow me incorporate the IV approach to handle the
econometric issues brought by the lack of instrumental variable approached as mentioned by
previous researchers. Goh and Javorcik (2007) have incorporated the Herfindahl- Hirschman
Index in their study to see whether the concentration of the industry will have an impact on skill
premium and/or wages in the shrt and medium run. Fairris and Levine (2004) have also used data
on labor unions to see how bargaining power or lack of could impact the wages and the
employment of the workers under study. I however am not able to include this variable as data
are not made available by the Department of Statistics of Malaysia.
The usage of year 1 dummy also handles the effects of macroeconomic shocks through
exchange rate variations which effects not only effects sector wide economy, but overall
economy as a whole too. Other related influences come from trade reform policies and the SBTC
effects which cannot be observed using this framework because of the fact that labor can move to
some extent.
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So the framework which will be used in the next part will only highlight the lowest
estimations of how trade reforms and SBTC can impact wage inequality by using the reduction
of prices of the M&E prices in the local economy.
Below is another function which was used to see the differences in the domestic price of
M&E in Malaysia because of the SBTC effects which occurred. SBTC here is the tariff rate for
M&Es by using the AHS and MFN tariff rates. The equation to be used in this part of the
analysis is as follows:
ln pit = ϒ0 + ϒ1 ln pimpit + ϒ2 ln tarmet +ϒ3Wit + ηi + vit; (3)
where pimp is the domestic price of M&E in Malaysia, W represents additional industry-
level regressors also included in equation (3), ηi are industry fixed effects and v is the error
term. Year fixed effects are not included because they would not make it possible to identify the
coefficient on the tariff rate specific to M&E. However, in order to show that the coefficient on
the M&E-specific tariff rate is not simply picking up a time trend, an alternative specification
that includes year fixed effects is also estimated.
A simple variation of equation (2) can be estimated to look at real skilled and unskilled
wages. This yields:
ln(ws)kit = α0 + β1lnpit *sizeit + β2lntaroit+ β3 ln(taroit *expshkit) +β4ln impshkit + β5ln(tarmeit
*realMEkit) + β6Xkit + β7Wit + αt + αk + εkit; (4)
ln(wu)kit =α0 + β1lnpit *sizeit + β2lntaroit+ β3 ln(taroit *expshkit) +β4ln impshkit + β5ln(tarmeit
*realMEkit) + β6Xkit + β7Wit + αt + αk + εkit; (5)
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6.7 Disentangling trade-induced and exogenous SBTC
Table 6.8 reports the estimation results for equation (3). This test is important to see how
domestic prices are related to the import price of M&E in Malaysia. The variations between
these 2 variables and the tariff rates are also important because it defines whether the import
prices variable could be accepted as an exogenous variable. This framework then restricts the
assumption and only emphasized the effects of SBTC led by trade through the lowering of tariff
rate by observing the changes of the M&E prices in the domestic economy.
The first column of Table 6.8 shows the results including only with the log import price
of M&E in Malaysia, the log of M&E tariffs (using AHS and MFN tariff rates) and industry
fixed effects. The import price of M&E in Malaysia and the tariff rate of M&E have a positive
effect on the domestic price of M&E in Malaysia with the coefficients statistically significant at
the 1% level. In the next column other related industry level variables are incorporated for
equation 3. For the important variables they only showed a minimal change and they are both
different from zero according to the Wald test results. Year 1 dummy was not included in this
specification because then I would not be able to determine the degree of impact it has on tariff
rates of the M&E especially because this variable remains the same for all sectors but only
different from year to year.
For reassurance purposes in equation 3 I have included the year dummy in my regression
so that the time trend effects can be eliminated. In this specification I would like to include the
year fixed effects but many variables were dropped due to multicolinearity problem. In order to
capture a time trend and not make the results of the coefficients biased, I have opted to use the
year1 dummy of year 2000, when tariff rates have been decreasing rapidly. Here we can see that
there is a positive and significant relationship between the domestic price and the import price.
Therefore we can conclude that, changes in the domestic price of M&E in Malaysia are caused
by changes in the import price of M&E in Malaysia and changes in the tariff rates on M&E, with
the former having a larger effect than the latter on the domestic Malaysian M&E price.
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Table 6.8: The Determinants of the Domestic Price of M&E in Malaysia
Dependant Variable: log (domestic price of M&E)
1 2 3
Log import
price of M&E 0.39*** 0.39*** 0.39*** 0.37*** 0.54*** -0.52
(0.0023) (0.0023) (0.003) (0.0031) (0.0039) (0.004)
Log M&E tariff







effects yes yes yes yes yes yes
Industry Level
control no no yes yes yes yes
Year dummy no no no no yes yes
Obs. 22091 22091 16929 16929 16929 16929
Wald test 356*** 356*** 466*** 477*** 590*** 591***
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey sample data.
Note: One, two and three asterisks indicate coefficients significantly different from zero at 10%, 5% and
1% level respectively.
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6.8 Results for the Skill Premium Econometric Analysis
Skill premium is the variable used to measure wage inequality between skilled and
unskilled workers. To interpret the findings for wage inequality, I will use the measure of skill
premium in this section. Table 6.9 presents the baseline results for the skill premium based on the
estimation of equation (2) via OLS estimation. The Wald tests show that all independent
variables are jointly significant. The tests are reported in the Appendix. Moving on to the
different specifications reported Column 1 includes only log domestic price of M&E in Malaysia
without year fixed effects. The coefficient on the log domestic price of M&E is positive with a
coefficient of more than one. The coefficient on the log of the domestic price of M&E in
Malaysia is positive and significant at the 1% level. Decreases in the price of M&E lead to
decreases in the skill premium.
Column 2 tests whether the effects of SBTC coming through changes in the price of
M&E are heterogeneous depending on the size of the plant. This second specification also
includes dummy variables for plant size. The coefficient on the price of M&E is still positive but
not significant. As for medium sized plants and plants the relationship is negative and significant.
This implies that the price of M&E decreases the skill premium in medium-sized plants and
plants. For large-sized plants however, the price of M&E has a significantly negative effect on
the skill premium or relative skilled wages.
Column 3 adds on trade related variables. From this specification we find that the prices
of M&E have a positive effect on skill premium or relative skilled wages. The coefficients for
both are more than 1 and are significant at 1% level. Tariff rates however have a negative but
significant impact on skill premium or relative skilled wages.
Column 4 combines the prices and plant size dummies with plant and industry level
variables. Here we find that the prices of M&E have a positive effect on skill premium or relative
skilled wages. The coefficients for both are more than 1 and are significant at 1% level. FDI
dummy is not significant in impacting skill premium or relative skilled wages. Private plant
dummy has a positive relationship with skill premium. This implies that in private plants skill
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premiums increase. Herfindahl Index has a positive relationship with skill premium, which
implies that a 1% increase in the concentration of the industry leads to 2.4% increase in skill
premium.
Column 5 combines prices, plant size dummies, trade variables, plant level and industry
level controls. Here we find that the prices of M&E have a positive effect on skill premium or
relative skilled wages. This implies that wage inequality decreases in medium- and large-sized
plants and plants. The coefficients for both are more than 1 and are significant at 1% level. Here
we also find that private plant dummy has a positive relationship with skill premium. This
implies that in private plants skill premiums increase. Herfindahl Index has a positive
relationship with skill premium, which implies that a 1% increase in the concentration of the
industry leads to 2.4% increase in skill premium. FDI dummy is not significant in impacting skill
premium or relative skilled wages. Other trade related variables are not significant in influencing
skill premium under this specification.
In a nutshell, the price of M&E tend to increase skill premium thus conplanting the
hypothesis that technical change coming through M&E favors skilled workers This relationship
however is different for medium sized-and large sized plants and plants, where the lower prices
of M&E, leads to lower skill premium which translates into decreased wage inequality between
the skilled and unskilled workers.
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Table 6.9: The Effects of Trade and SBTC on Relative Skilled Wages
Dependant Variable: log (wage ratio of skilled to unskilled workers)
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey sample data.
Dep. Variable = ln(ws/wu) 1 2 3 4 5
Log M&E price 1.11*** 0.004 -5.16*** -2.34*** -2.10***
(0.18) (0.20) (1.05) (1.15) (1.09)
Log M&E price * MediumFirm -4.29*** 5.29 *** 3.23*** 3.07***
(0.3) (1.02) (1.02) (1.01)
Log M&E price * LargeFirm 3.58*** 4.95*** 2.87*** 2.65***
(0.28) (1.05) (1.04) (1.03)
Share input imports 0.001 -0.01
(0.01) (0.01)
Log output MFNtariffs -0.034 ** -0.019
(0.016) (0.02)
Log output MFNtariffs * Share
exp. 0.004 -0.002
-0.01 (0.01)
Log MFN M&E tariffs * realME -0.01 -0.001
(0.01) (0.01)
FDI dummy 0.002 0.002
(0.03) (0.03)




Other fir- l evel control no no no yes yes
Industry-level control no no no yes yes
Year fixed effects no no no yes yes
Obs. 22091 22091 2460 2460 2460
R-squared 0.008 0.018 0.003 0.004 0.016
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6.8.1 Results for real wages of production workers (unskilled workers)
Table 6.10 shows four regressions, in which the dependent variable is real production
workers` wages. In all the regressions, the estimator used is two-stage least square estimator.
The Wald tests show that all independent variables are jointly significant. The tests are reported
in the Appendix. The first column corresponds to the specification, which includes only log
domestic price of M&E in Malaysia and plant size dummies without year fixed effects. Column
1 tests whether the effects of SBTC coming through changes in the price of M&E are
heterogeneous depending on the size of the plants. The coefficient on the price of M&E is
negative and significant for all plants. However the relationship changes for medium- and large-
sized plants and plants whereby, the relationship is positive and significant. This implies that the
price of M&E decreases wages of unskilled workers in medium- and large-sized plants and
plants.
The second column includes only trade related variables. Here we find that all variables
are significant at 5% and 1% level. Share of imports have a positive relationship with wages of
unskilled workers. Here an increase of imports by 1% leads to an increase of 2% of the unskilled
workers wages. Tariff has a negative relationship with wages of unskilled workers. A decrease of
1% of tariff rates lead to an increase of wages for the unskilled workers by 3%.
The third column combines specifications in columns one and two. Here we find that the
coefficient for the price of M&E is positive and significant for all plants and plants. However the
relationship changes for medium- and large-sized plants and plants whereby, the relationship is
negative and significant. This implies that the price decreases of M&E leads to increased wages
of unskilled workers in medium- and large-sized plants and plants. All the trade related variables
have similar results with the previous column.
The last column combines prices, plant and plantsize dummies, trade related variables,
and, industry and plant level controls. Here we find that the coefficient for the price of M&E is
positive and significant for all plants and plants. However the relationship changes for medium-
and large-sized plants and plants whereby, the relationship is negative and significant. This
implies that the price decreases of M&E leads to increased wages of unskilled workers in
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medium- and large-sized plants and plants. FDI dummy has a positive relationship with wages of
unskilled workers. Private plant dummy however has a negative relationship with wages of
unskilled workers, which suggests that private plants pay lower wages for the unskilled workers
compared to other types of plants.
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Table 6.10: The Effects of Trade and SBTC on Production Workers
Dependant Variable: log (real wages of production workers)
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey sample data
Dep. Variable = ln(wu) 1 2 3 4
Log M&E price -1.43*** 3.96*** 4.7***
(0.16) (0.95) (0.95)
Log M&E price * MediumFirm 4.29*** -3.92*** -4.35***
(0.24) (0.93) (0.92)
Log M&E price * LargeFirm 7.16*** -3.74*** -4.44***
(0.23) (0.95) (0.95)
Share input imports 0.02*** 0.013*** 0.006
(0.005) (0.005) (0.005)
Log output MFNtariffs -0.03** -0.032** 0.003
(0.015) (0.014) (0.015)
Log output MFNtariffs * Share exp. -0.04*** -0.02** -0.03***
(0.01) (0.009) (0.01)








Year fixed effects no no no yes
Obs. 22091 22091 2460 2460
R-squared 0.065 0.13 0.086 0.11
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Table 6.11: The Effects of Trade and SBTC on Non-Production Workers
Dependant Variable: log (real wages of non-production workers)
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey sample data
Dep. Variable = ln(ws) 1 2 3 4
Log M&E price -1.42*** -1.19 -1.18
(0.21) (0.83) (0.82)
Log M&E price * MediumFirm 8.58*** 1.38* 1.16
(0.31) (0.82) (0.80)
Log M&E price * LargeFirm 10.75*** 1.2 1.11
(0.30) (0.84) (0.83)
Share input imports 0.012** 0.014*** 0.009
(0.004) (0.004) (0.004)
Log output MFNtariffs -0.06*** -0.07*** -0.045***
(0.012) (0.013) (0.015)
Log output MFNtariffs * Share exp. -0.015* -0.02** -0.03***
(0.008) (0.008) (0.01)








Other fir- l evel control no no no yes
Industry-level control no no no yes
Year fixed effects no no no yes
Obs. 22091 2460 2460 2460
R-squared 0.008 0.18 0.18 0.21
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6.8.2 Results for real wages for non-production workers (skilled
workers)
Table 6.11 shows four regressions, in which the dependent variable is real skilled
workers` wages. In all the regressions, the estimator used is two-stage least square estimator.
The Wald tests show that all independent variables are jointly significant. The tests are reported
in the Appendix. The first column corresponds to the specification, which includes only log
domestic price of M&E in Malaysia and plant size dummies without year fixed effects. Column
1 tests whether the effects of SBTC coming through changes in the price of M&E are
heterogeneous depending on the size of the plants. The coefficient on the price of M&E is
negative and significant for all plants. However the relationship changes for medium- and large-
sized plants and plants whereby, the relationship is positive and significant. This implies that the
price of M&E decreases wages of skilled workers in medium- and large-sized plants and plants.
The second column includes only trade related variables. Here we find that all variables
are significant at 10%, 5% and 1% level. Share of imports have a positive relationship with
wages of unskilled workers. Here an increase of imports by 1% leads to an increase of 1.2% of
the skilled workers wages. Tariff has a negative relationship with wages of skilled workers. A
decrease of 1% of tariff rates lead to an increase of wages for the skilled workers by 6%.
The third column combines specifications in columns one and two. Here we find that the
coefficient for the price of M&E is negative and significant at 1% level for all plants and plants.
However the relationship changes for medium-sized plants and plants whereby, the relationship
is positive and significant at 10% level. This implies that the price decreases of M&E leads to
decreased wages of skilled workers in medium-sized plants and plants. All the trade related
variables have similar results with the previous column.
The last column combines prices, plant and plantsize dummies, trade related variables,
and, industry and plant level controls. Here we find that the coefficient for the price of M&E is
negative but not significant for all plants and plants. However the relationship changes for
medium- and large-sized plants and plants whereby, the relationship is positive but not and
significant. This implies that the price decreases of M&E does not influence wages of skilled
workers. FDI dummy has a positive relationship with wages of skilled workers. Private plant
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dummy however has a negative relationship with wages of skilled workers, which suggests that
private plants pay lower wages for the skilled workers compared to other types of plants.
6.9 Conclusion
This chapter analyses and quantifies the effects of SBTC, both exogenous and trade
induced, that occurs through changes in the price of M&E and trade liberalization using data at
the plant level in Malaysian manufacturing from 2000 to 2010. The novelty of this work lies in
the identification strategy adopted, based on using an external instrument, the import price of
M&E in Malaysia, for the domestic price of M&E in Malaysia.
This strategy ensures that the relationships found in the data are of a causal nature. The
results show that the effects of both exogenous and trade-induced SBTC – caused by changes in
the price of M&E - on the skill premium are of statistical and economic significance.
Changes in the import price of equipment and in tariff rates on M&E can explain about
3% the increase in the skill period during the period considered. Given the identification strategy
adopted, this is to be considered a lower bound estimate of the effects of SBTC on the skill
premium. From the descriptive analysis of this chapter the tables show that relative skilled wages
have increased from 2000 to 2010. This is highlighted by the growing ratio from year 2000 to
2010 in the descriptive analysis is the previous section. So wage inequality in the manufacturing
sector has increased according to the analysis and this is partly due to SBTC.
So in conclusion, we find that the price of M&E tends to increase skill premium thus
conplanting the hypothesis that technical change coming through M&E favors skilled workers
This relationship however is different for medium sized-and large sized plants and plants, where
the lower prices of M&E, leads to lower skill premium which translates into decreased wage
inequality between the skilled and unskilled workers. Here we also find that private plant dummy
has a positive relationship with skill premium. This implies that in private plants skill premiums
increase. Herfindahl Index has a positive relationship with skill premium, which implies that a
1% increase in the concentration of the industry leads to 2.4% increase in skill premium. FDI
dummy is not significant in impacting skill premium.
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As for skilled workers we find that the coefficient for the price of M&E is negative but
not significant for all plants and plants. However the relationship changes for medium- and large-
sized plants and plants whereby, the relationship is positive but not and significant. This implies
that the price decreases of M&E does not influence wages of skilled workers. FDI dummy has a
positive relationship with wages of skilled workers. Private plant dummy however has a negative
relationship with wages of skilled workers, which suggests that private plants pay lower wages
for the skilled workers compared to other types of plants.
As for unskilled workers, we find we find that the coefficient for the price of M&E is
positive and significant for all plants and plants. However the relationship changes for medium-
and large-sized plants and plants whereby, the relationship is negative and significant. This
implies that the price decreases of M&E leads to increased wages of unskilled workers in
medium- and large-sized plants and plants. FDI dummy has a positive relationship with wages of
unskilled workers. Private plant dummy however has a negative relationship with wages of
unskilled workers, which suggests that private plants pay lower wages for the unskilled workers
skilled workers compared to other types of plants.
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Chapter 7: Employment Inequality and Skilled - biased
Technological Change: A Plant Level Analysis (2000-2010)
7.1 Objective
This chapter has empirically explored the possible roles of trade and technology in
influencing the employment gap between the skilled and unskilled workers in the Malaysia
manufacturing sector from 2000-2010. In this study the assumption employed is that as trade
lowers the prices of technology developed in more advanced countries, the employment
inequality gap has been increasing due to the skill-biased effects which accompany the imports
and usage of these machineries and equipments benefitting only the skilled workers in the local
economies. The SBTC hypothesis is seen as a gap-filler for the shortcomings of the assumptions
made by the HOSS framework. Malaysia in the early 90s has been developing its manufacturing
sector eagerly in the wake of trade liberalization. As a country with a relatively abundant
unskilled workers pool, the SBTC effects can be empirically tested using the Annual
Manufacturing data obtained. It is considered as a middle-income country with an active trade
participation rate which means that technology usage is very important in this sector. From the
past 3 decades Malaysia has undergone a drastic trade reform process which gives it the perfect
setting for me to do my analysis.
The structure of this chapter is as follows. Section 7.1 presents the objective of the
chapter. Section 7.2 presents the literature review. Section 7.3 presents the data used and its
sources. Section 7.4 explains the model specification of the analysis. Section 7.5 discusses the
disentangling trade-induced and exogenous Skill-biased Technical Change. Section 7.6 presents
the results and the findings. Section 7.7 interprets the findings by comparing the results of the
production and non-production workers. Lastly Section 7.8 concludes the chapter.
7.2 Literature review
As highlighted by Goldberg and Pavcnik (2004), the discourse of the general equilibrium
mechanism which links trade policy to changes in relative wages assumes that all trade occurs in
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in the final goods sectors. Feenstra and Hanson (1996, 2003) later tested this assumption and
pointed out the important role played by the trade in intermediate goods in increasing the
demands for skilled workers in both developed and developing countries. They argued that the
increase of global production networks or outsourcing activities do play an important role in
increasing the demand for skilled workers in both developed and developing economies.
According to Goldberg and Pavcnik (2004) the main argument presented in Feenstra and
Hanson is based on the assumption that manufacturing of final goods requires the input of
intermediate goods which are different in terms of their skill intensities. Trade liberalization and
removal of capital controls transfer the production activities of intermediate products from the
developed countries to developing countries. On the one hand these intermediate products are
categorized as goods produced by highly unskilled labors from a developed country`s point of
view. On the other hand they are seen as being produced by highly skilled labors from a
developing country`s view point. Due to these assumptions, there has been an increase in skill
intensity in both types of countries, which lead to an increase in skill premiums for both
developing and developed economies.
Another argument based on the framework of explanation above is the impact of Foreign
Direct Investments (FDIs) in increasing the demand for skilled workers in developing countries.
This argument is not only focusing on the production of intermediate goods. Cragg and
Epelbaum (1996), and Behrman, Birdsall, and Szekely (2000) argued that if skilled labors are
complements of capital goods, cheaper prices of these capital goods which resulted from trade
liberalization, will lead to an increased demand for both the capital goods and the skilled labors
which are seen as complementary goods for the other.
Another channel which can result in Skill-Biased Technological Change or accelerate
SBTC was recently suggested by Acemoglu in 2003. Using his model of endogenous
technological change, he debated that for developing countries a different definition of
technological change should be allotted. For these countries this change could mean importing
more machineries and equipments from other advanced countries to complement the skilled
workers to improve production processes.
180
Acemoglu further explained that trade reforms influences the numbers of skilled labors
hired through the decreasing of prices of capital goods. This in turn will increase their imports.
Empirically speaking this framework has two important features: a) imports of new machineries
and equipments from developed economies should be increased following the trade reform
process of that particular developing nation; b) for those sectors importing machinery and
equipments from other developed nations they should see a dramatic increase in the hiring of
skilled labors in those sectors. Another mechanism was also introduced by Aghion, Burgess,
Redding and Zilibotti (2003) on how trade reforms can influence technological or technical
change. The measure of technological change is then used to measure wage inequality. They
hypothesized this by using their plants` model. They suggested that plants that are falling behind
in technological advancements are more likely to be unable to compete with foreign competitors,
while plants that are up to date with the technological advancements in the sector may be more
likely to succeed in warding off foreign competitors penetrating the market. The authors also
highlighted how institutions, labor market laws and the rate of adopting new technologies can
impact the trade policies in a trade liberalized country. For the case of Brazil, Araujo, Bogliacino,
and Vivarelli (2011) have undergone a study using panel data obtained from the manufacturing
sub-sector in the country from years 1997-2005. They also concluded that SET effects are
evident for Brazil and emphasized that technology has cause the skill-upgrading shift among
workers in the manufacturing sub-sector.
In 1999, Harrison and Hanson published their analysis on the trade reforms process that
took place in Mexico in the 80s. They discovered that for plants in the manufacturing sub-sector,
the plants importing new machinery, equipment and intermediate products are also prone to
employing more skilled labors if compared to other plants not importing any of those products
mentioned. In the case of Chile it is quite different as highlighted by Pavcnik (2003) who
suggested that in the beginning of the 80s, the higher numbers of skilled-labors employed in their
plants is not cause by the adoption of imported intermediary goods of other technical assistance
given by their foreign business counterparts.
The empirical analysis of the relationship between SBTC effects and inequality are quite
rich. However empirical analysis on the nature of their responses towards each other leaves room
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for improvements. In a related paper Aghion, Burgess, Redding and Zilibotti (2003) used a 3-
digit level manufacturing sector dataset to analyze the case of India`s trade reforms episode to
prove this hypothesis. They found that profit margins and the level of productivity were
increasing for the plants that were up to date with the productivity enhancing methods in their
sector. They also found that those plants located in states with more unrestricted labor laws
observed the same gains. The differences of the degree of impact introduced by the trade reform
policies, in the manufacturing sub-sector presents the wage gap between the skilled and the
unskilled workers. The nearness of a plant to different types of labor restrictions and access to
new technologies are important in determining the degree of wage inequality between the skilled
and unskilled workers in the manufacturing sub-sector.
According to Vivarelli (2013) based on traditional view in economics, unemployment
caused by technology is a temporary situation. This then can be automatically compensated by
the mechanisms of the market which aims to reintegrate the employees who had lost their jobs.
These mechanisms are called the compensation theory, which was presented by Marx in his
discussions on large-scale industry and the introduction of machinery (see Marx 1961: Chap. 15).
According (Vivarelli, 1995; Pianta, 2005) there are six compensation mechanisms which work to
offset technology's labor-saving effects. These are; (1) hiring additional workers in the capital
goods sector where new machineries and equipments are being manufactured, (2) lowering
prices as a result of lower production costs due to technological innovations, (3) making new
investments by using extra profits incurred as a result of technological change, (4) lowering
wages which results from price adjustment mechanisms and this leads to higher levels of
employment, (5) increasing income which is the result of redistribution of gains from
technological innovation, and (6) producing new products by using new source of technologies.
Unfortunately, the analysis to quantify the effectiveness of the compensation mechanisms
mentioned in the previous paragraph is not a direct one. This is the same for measuring the
quantitative impact of technology on employment as a whole. These two points have been the
central issue of a controversial debate among labor economists according to (Vivarelli, 2013)
who has been publishing papers on this topic since 1995. He continued to explain that low
demand of labor and capital/labor substitution elasticity, unemployment, pessimistic expectations
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and delays in making investment decisions that are included in that compensation could only
partially explain the impact. The discussion and debate on compensation mechanisms and how
they have been functioning have often occurred when we observe the developed nations. For the
case of developing countries, the validity of this debate is even more questionable because these
countries are seen as passive recipients of technologies from other developed nations. Besides
looking at the quantitative impact of technology on employments of skilled and unskilled
workers, there have been various studies which have qualitatively analyzed the relationship of
technology and employment. The analysis has produced a new concept of Skill Biased
Technological Change (SBTC).
It was Griliches (1969) and Welch (1970) who first developed this concept. It was created
based on the hypothesis of capital skill complementarity, which assumes that employers will
increase the demand of skilled workers due to the usage of new technologies. The use of these
technologies, are being adopted especially in modernized industries where only skilled workers
can operate the machinery and equipments (Machin, 2003). Due to the lack of related theories
explaining the SBTC phenomenon, the studies on SBTC are therefore of an empirical nature.
The phenomenon was first observed when in the past 30 years SBTC has gained momentum
resulting from the increase use of computers and the influence of information technology in
specific sectors (Pianta, 2005). Berman, Bound and Griliches (1994) was the first to study the
impact of SBTC empirically. They highlighted that there was a strong correlation between within
industry skill upgrading and increased investment in both computer technology and R&D in the
U.S. manufacturing sector between 1979 and 1989. Later focusing in the US, Autor, Katz and
Krueger (1998) also observed the wide spread use of computer technology since 1970. They
highlighted that SBTC explains from about 30 to 50 percent of increases in the growth rate of
relative demand of skilled labor in the US. Besides those researches Machin and Van Reenen
(1998) found strong evidence in support of the SBTC assumption when they undergo a cross-
country research for seven countries in the OECD bloc. They found that there is a positive
relationship between expenditure of R&D and relative demand for skilled workers.
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7.3 The Data
The sample data used in this chapter is the same dataset used in the previous chapter. It
was obtained from the Annual Manufacturing Survey, which was provided by the Industrial
Production and Construction Statistics Division of the Department of Statistics Malaysia (DOS).
The database contains information on a total of 25941 manufacturing plants and plants from year
2000 to 2010. The number of observation for each year varies due to the intensity of the survey
held for different years.
Since the number of observation differs from year to year, I have designed an unbalanced
panel data, which covers about 20% of data of all plants and plants surveyed for a particular year.
The Department of Statistics Malaysia only allowed 20% of the data to be accessed by
researchers and stake-holders which is in line with their data dissemination policy put in place to
protect their symbiotic relationship with the plants and plants when it comes to
providing/obtaining trustworthy information on the activities of these plants. The data is reported
at 3-digit-level of the Malaysian Standard Industrial Classification, which is very similar to the
International Standard Industrial Classification (ISIC) Revision 3. The average number of
industries for each year averages at 60 industries but with a higher number of industries in year
2009 with 87 industries being reported in total.
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Table 7.1: Summary Statistics
Variable Obs Mean Std.Dev. Std. Dev. Min Max
Total pw 25468 98.99474 358.8132 0 14804
Total npw 25814 36.60057 140.4014 0 3895
Real wage
pw 25814 9077.436 8149.404 0 607339.4
Real wage
npw 25814 24049.57 178792.3 0 2.44E+07
Real M&E 25814 1.52E+07 1.25E+08 1.030928 7.85E+09
Real sales 25814 5.43E+07 3.92E+08 0 1.92E+10
R&D dummy 25941 0.1043907 0.3057726 0 1
Patent
dummy 22213 0.4020619 0.4903253 0 1
Sh. Exports 22091 11.84262 26.98145 0 100
From the information provided it is possible to extract the following variables that will be
used later in the analysis. Table 7.1 summarizes the main variables employed in this chapter’s
analysis. Skilled wages are measured as the average yearly wages for non-production workers
(npw) and unskilled wages are measured as the average yearly wages for production workers
(pw). The skill premium, the measure of wage inequality is calculated as the ratio of real skilled
wages to unskilled wages. These factor prices are deflated using consumer price indices over
time.
The Department of Statistics Malaysia provides data on capital stocks and investment in
terms of Machinery & Equipment (real M&E) for each plant. The M&E is deflated using the
Producer Price Index over time across sectors, provided by the Department of Statistics Malaysia.
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For share of imports, I have calculated this as the percentage of imported materials used
over total input used. These variables (exports total sales) are also deflated using the Producer
Price Index over time, provided by the Department of Statistics, Malaysia.
I have calculated the Herfindahl-Hirschman Index expressed in log form for the
regression (hhi) to measure competitiveness of a plant at the industry level. This index is
included as one of the industry level variables in the analysis.
Average effective applied tariff rates (AHS) and Most Favored Nations tariff rates (MFN)
on final goods are obtained from the WITS website provided by World Bank. The domestic and
import price index of M&E in Malaysia is provided by the Department of Statistics Malaysia
with year 2000 being the base year for the index. All variables just described are available at the
3-digit industry level.
Other information on the characteristics of the plants and plants were also given. The
locations of the plants are divided into 5 state groups. Plants and plants in State Group 1 are
those located in Selangor, Johor and Penang, which are seen as the most industrial states in
Malaysia. Plants and plants in State Group 2 are those located in Kedah, Melaka, Negeri
Sembilan, Pahang, Perak and Kuala Lumpur. Plants and plants in State Group 3 are those located
Sabah and Sarawak, the Borneo part of Malaysia. Plants and plants in State Group 4 are those
located in Kelantan and Terengganu, which are on the East Coast of Peninsula Malaysia. Finally,
plants and plants in State Group 5 are those located in Labuan, Putrajaya and Perlis.
Information on size of plants and plants, are also divided into 4 groups by the Department
of Statistics Malaysia. They are divided into micro, small, medium-sized and large. The micro
plants have at least 10 employees while the small plants have at least 50 employees. Medium-
sized plants have from 100 to 200 employees while the large plants have more than 200
employees. Plant size dummy variable is constructed by using these groupings. Plants’ and plants’
ownership types are also divided into 3 groups, which are Malaysian-owned plants, foreign-
owned plants and mixed-ownership plants. FDI dummy variable is also constructed. Other than
those data mentioned above the plants` type of holdings are also provided and divided into eight
categories. They are individual holders, partnership holders, sendirian berhad holdings, public
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holdings, cooperation holdings, institutional holdings, general public holdings and others.
Holding dummy variable is also constructed using these groupings and it is included in the
regression analysis. All of the variables employed except for the dummy variables, are expressed
in log form in the regression specifications.
To highlight, the dataset provided gives us a period of 11 years of empirical study of the
relationship between trade, skill-biased technical change and wages in Malaysia`s manufacturing
sector. This period is much longer than the previous study done in Mexico by Caselli (2012).
Even though the data is an unbalanced panel one, not highlighting the changes of economic
activities for a particular plant over time, the pooled data analysis could still shed some light on
the skill-biased technical change phenomenon which is engulfing Malaysia, a small, open
economy.
Omitted from the data are plants with missing information on the employment and wage
bill of production and non-production workers, some odd observations. As mentioned above, the
final sample contains 25941 observations.
7.4 The Model Specification
Following the methodology employed to measure the impact of SBTC on employment I
have adopted the function used by Van Reenen (1997) and Srour, et.al (2013). In a perfect
competition assumption the function is highlighted below:
Y = T [(AL) σ-1/σ + (BK) σ -1/ σ ]σ/σ-1 (1)
where Y is output, L and K are the inputs of labor and capital, T is a Hicksneutral
technology parameter (movements in T leave the capital-labor ratio constant), A is labor
augmenting Harrod-neutral technology, and B is capital augmenting Solow-neutral technical
change. By setting real wages equal to the marginal productivity of labor, the following first
order condition equation for labor is obtained.
lnL = lnY - σln (W) + (σ - 1) lnA (2) 
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Since the present model separates between production workers (unskilled workers) and
non-production workers (skilled workers), the above equation can be expressed for each labor
category separately. Due to the fact that this is not a panel data, lagged wages for production and
none production worker could not be included. Due to this restriction the final estimating
equations are as follows:
PWit = α + δPWWit + γYit + ηTECHit + μEXPit + λINVit + (uit + εi)                     (3) 
NPWit = α + δNPWWit + γYit + ηTECHit + μEXPit + λINVit + (uit +εi)   (4) 
To make the variables measurable I have created a log form for all of the variables. PW
are the numbers of production worker employed while NPW stands for the non-production
workers` total number of employment in a specific sector and year. PWW are the real wages of
production workers while NPWW are the real wages of non production workers also in a specific
sector and year. Y is the real output which is measured by using the total sales data deflated with
Producer Price Index. TECH consists of two dummy variables which represents technology used
in that specific plant. These dummy variables represent the existence of R&D activities and the
usage or adoption of patents in the observed plants. EXP is a dummy variable for existence of
exporting activities. Exporting plants are signed as 1 and non-exporting plants are signed as 0.
INV is the value of real investments made by the plant measured by the real value of Machinery
and Equipments as both inventory and asset. uit and εi are the plant fixed effect and the error
terms which are incorporated in the labor demand function.
The labor demand functions highlighted above have a dual analytic function. The
assumption employed in this model is that employment for both skilled and unskilled workers
are not only determined by the wages, level of investments and total sales of the specific plant
but it is also determined by machineries and equipments used which embodied technological
innovation and transfer of know-how through exporting activities.
Instead of adopting a single labor demand function for my analysis I have opted to do my
analysis using the two different functions shown above. It is true that other papers have adopted a
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more common and traditional, single function approach in determining the impact of technology
use on total employment. I find that these studies were not able to closely analyze and compare
the trends of changes in employments since they were not able to compare the impacts of
technology use on the employment trends for each type of workers. Due to this gap I will adopt
this dual function for the case of Malaysia.
By using two different equations separately for skilled and unskilled workers I am able to
not only determine the impacts of the selected variables on the specific factor but I am also able
to compare the coefficients of the independent variables for both the skilled and unskilled
workers demand functions. With this I am able to see the absolute impact of each category of
labors while being able to do a comparison study between the demand of skilled and unskilled
labors. This will then hopefully give me a more wholistic view of what has been going on in
terms of employment demands in the Malaysian manufacturing sector.
7.5 Econometric Issues
In this study since lagged dependant variable cannot be used due to the fact that
observations of the same plants could not be obtained, I am aware that some biasness could
expressed through the coefficients. From previous literature reviews I have found that for this
particular study, previous researchers have used the fixed effects regression model accompanied
by the adoption of appropriate and timely instrumental variables as was created by Anderson and
Hsiao in 1982. Under this approach the variables need to be in first difference term so that fixed
effects which are not seen can be taken out from the equation. Then the dependant variables need
to be transformed into two or more lagged variables to take away multicolinearity problems.
They were also the ones who improved their own model leading to the implementation of
GMM or (Generalized Method of Moments) regression model for this topic study. In 1991, it
was Arrellano and Bond who published a paper and adopted the GMM technique by using the
instruments matrix which included the lagged form of the dependant variable. In doing so they
developed the GMM-DFF estimating technique. They highlighted however that this technique
has a few weaknesses such that the short observation of the panel data set resulted in minimum
variations of time comparing with using a cross section data set which gives more variations in
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time and dimensions. By using this method too they emphasized that multicollinearity affect can
not be eliminated 100%. Later on in 1998, Blundell and Bond were able to improve this
technique by including level moment conditions resulting in the birth of the GMMSYS technique.
As mentioned by Halaby (2004) for a dynamic panel model specification researchers
need to create the first differences of the variables and also use the IV method in the function to
take away the fixed effects which are not observable. Other than that using lagged form of the
dependant variable will eliminate further econometric issues. However due to the fact that GMM
is more effective to be used in a balanced panel data set, where a plant`s characteristic and
economic activities could be clearly investigated dynamically in a period over time, I will use the
Ordinary Least Square (OLS) procedure in determining the lower bounds of the coefficients.
This study using the OLS method is significant whereby the relationship between the selected
independent variables and the dependant variables can shed us light on which channels are
influencing the ratio of skilled to unskilled workers employed and demanded by plants. The
coefficient should therefore be taken as the lower bound, which was also suggested in many
studies comparing the OLS, Fixed Effect and GMM methods under this theme as mentioned
above. The coefficients produced in the regression could still be used to gauge the impact of each
channel on employment inequality in the Malaysian manufacturing sector from 2000-2010.
Additionally, I have performed a number of tests to check for the robustness of the results
obtained. I ran the Wald test to see the overall joint significance of the variables on the right hand
side. Here I found that the findings show that the null hypothesis is always rejected for
coefficients that are not significant. Other than that I also employed the VIF test to see if there
are any abnormalities with the variations for the independent variables. Here I found that for the
patent dummy the variations were above 10 which is considered to be quite high. However
looking at all of the results for the VIF tests, since the overall mean VIF is observed to be low,
this will not harm the findings as a whole. I have also inserted the time and industry dummies to
control for unobserved effects that may derail the robustness of this regression. The following 2
tables show the outcome of the regressions and lists different variables used in each specification
of the regressions.
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7.6 Results and Findings
Table 7.2: Employment Equations of Production Workers
Dependant Variable: log (total production workers)
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey sample data
Looking at the results above in Table 7.2 let us analyze the findings step by step. In
Column 1, the specification in this column includes only plant level variables without including
the additional plant-level controls such as the FDI dummy, large plantsize dummy, holding type
dummy and state dummy.
Dep. Variable = ln(total production
worker)
1 2 3
Log real wage production worker -0.16*** -0.14*** -0.13***
(0.02) (0.01) (0.01)
Log real Machinery & Equipment 0.11*** 0.09*** 0.10***
(0.004) (0.004) (0.004)
Log real sales 0.51*** 0.43*** 0.47***
(0.005) (0.004) (0.006)
Exports dummy 0.241*** 0.18*** 0.11***
(0.02) (0.02) (0.02)
R&D dummy -0.03*** -0.03 -0.05***
(0.05) (0.02) (0.02)
Patent dummy 0.05 0.01 -0.01
(0.02) (0.02) (0.04)
FDI dummy -0.005 -0.01***
(0.02) (0.02)
Large Firm dummy 0.86*** 0.70***
(0.02) (0.02)
Private firm dummy 0.13*** 0.14***
(0.015) (0.015)
State Group 1 dummy -0.101*** -0.086***
(0.012) (0.012)
Observations 21745 21745 21745
R-squared 0.74 0.76 0.79
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From the table above we can see that here the relationship between R&D activities and
log of total production workers employed is negative and significant at 1% level. It is observed
that there is a positive relationship between the usage of patents and log of total production
workers employed. However, the coefficient is insignificant which implies that usage of patents
does not influence the total number of production workers employed in plants in Malaysia.
Patents dummy does not have a significant impact on influence the total number of production
workers employed for all the regression specifications, which can be seen in all of the 3 columns.
We can see that the relationship between the log real wage of production workers and
total production workers employed is negative. This is consistent with our expectations whereby
the negative values of wages are in line with the standard requirement for the relationship
between wages and labor demand. As the price of the factor increases, and in this case the
production workers, the less the demand is for that factor. From the table above we find that a
1% increase in log real wages of production workers will lead to a decrease of demand by 0.16%
as reported in the first column. The coefficient is negative and significant at 1% level.
The remaining explanatory variables all show to have a statistically significant
employment enhancing effect. We also find that here, the relationship between log real
machinery and equipment and log total production workers employed is positive and significant
at 1% level. We find here that machinery and equipment has a positive impact on log total
production workers employed. A 1% increase in the size of machinery and equipment owned in
stocks and assets by a plant will lead to a 0.11% increase in the total production workers
employed. This indicates that the higher the intensity of machinery and equipment usage in a
plant, the higher the demand for production workers.
In column 2 the specifications include the main plant level variables and the additional
plant-level controls such as the FDI dummy, large plantsize dummy, private plant dummy and
state dummy. Year fixed affect is also included in this specification for a more robust finding.
From the table above we can see that here the relationship between existence of R&D
activities and log of total production workers employed is negative but not significant. It is
observed that there is a positive relationship between the usage of patents and log of total
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production workers employed. However the coefficient is insignificant which implies that usage
of patents do not influence the total number of production workers employed in plants in
Malaysia. Patents dummy do not have a significant impact on influence the total number of
production workers employed for all the regression specifications, which can be seen in all of the
3 columns. From the table above we can see that here the relationship between existence of FDI
and log of total production workers employed is positive but not significant. We find here that
existence of FDI have a positive impact on log of total production workers employed. If a plant
is an FDI, this will lead to a 0.005% decrease in the demand for production workers when
compared to non-FDI plants. The FDI dummy coefficient is positive but is insignificant in
affecting demand of total production.
We can see that the relationship between the log real wage of production workers and
total production workers employed is negative. This is also consistent with our expectations
whereby the negative coefficients of wages are in line with the standard requirement for the
relationship between wages and labor demand. As the price of the factor increases, and in this the
production workers, the less the demand is for that factor. From the table above we find that a
1% increase in log real wages of production workers will lead to a decrease of demand by 0.14%,
which is slightly smaller than the coefficient reported in the first column. The coefficient is
negative and significant at 1% level. The remaining explanatory variables all show to have a
statistically significant employment-enhancing effect. We also find that here, the relationship
between log real machinery and equipment and log total production workers employed is
positive and significant at 1% level. We find here that machinery and equipment has a positive
impact on log total production workers employed. A 1% increase in the size of machinery and
equipment owned in stocks and assets by a plant will lead to a 0.09% increase in the total
production workers employed.
We also find that there positive relationship between the size of machinery and equipment
with total number of production workers employed. We can see that a 1% increase in the size of
machinery and equipment owned in stocks and assets by a plant will lead to a 0.11% increase in
the total production workers employed. This indicates that the higher the intensity of machinery
and equipment usage in a plant, the higher the demand for production workers.
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In column 3 the specifications include the main plant level variables and the additional
plant-level controls such as the FDI dummy, large plantsize dummy, holding type dummy and
state dummy. I have also included year 2000 dummy and industry fixed effects for a more robust
finding.
From the table above we can see that here the relationship between existence of R&D
activities and log of total production workers employed is positive and significant at 1% level.
We find here that existence of R&D activities have a positive impact on log of total production
workers employed. If a plant is involved in exporting activities, this will lead to a 0.05% increase
in the demand for production workers when compared to other plants not involved in any R&D
activities. The R&D dummy coefficient is positive and significant at 1% level.
It is observed that there is a positive relationship between the usage of patents and log of
total production workers employed. However the coefficient is insignificant which implies that
usage of patents do not influence the total number of production workers employed in plants in
Malaysia. Patents dummy do not have a significant impact on influence the total number of
production workers employed for all the regression specifications, which can be seen in all of the
3 columns.
From the table above we can see that here the relationship between existence of FDI and
log of total production workers employed is negative but significant. We find here that existence
of FDI have a negative impact on demand of total production workers. If a plant is an FDI, this
will lead to a 0.01% decrease in the demand for production workers when compared to non-FDI
plants. FDI plants are not significant in affecting demand of total production.
We can see that the relationship between the log real wage of production workers and
total production workers employed continues to be negative. As mentioned before this is
consistent with our expectations whereby the negative values of wages are in line with the
standard requirement for the relationship between wages and labor demand. As the price of the
factor increases, and in this the production workers, the less the demand is for that factor. From
the Table above we find that a 1% increase in log real wages of production workers will lead to a
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decrease of demand by 0.13% as reported in the first column. The coefficient is negative and
significant at 1% level but slightly smaller than the coefficients in columns 1 and 2.
We also find that here, the relationship between log real machinery and equipment and
log total production workers employed is positive and significant at 1% level. We find here that
machinery and equipment has a positive impact on log total production workers employed. A 1%
increase in the size of machinery and equipment owned in stocks and assets by a plant will lead
to a 0.1% increase in the total production workers employed. This indicates that the higher the
intensity of machinery and equipment usage in a plant, the higher the demand for production
workers.
Here the relationship between log real sales and total production workers employed is
positive and significant at 1% level. We find here real sales have a positive impact on log total
production workers employed. A 1% increase in the size of real sales of a plant will lead to a
0.18% increase in the total production workers employed. This indicates that expansion of
production and therefore sales, requires higher demand for production workers. The coefficient
is slightly lower than in column 1. This indicates that other additional variables might have an
effect on total production workers employed.
We can see that here the relationship between log real sales and total production workers
employed is positive and significant at 1% level. We find here that machinery and equipment has
a positive impact on log total production workers employed. A 1% increase in the size of
machinery and equipment owned in stocks and assets by a plant will lead to a 0.47% increase in
the total production workers employed.
We also find that here the relationship between exports dummy and log of total
production workers employed is positive and significant at 1% level. We find here that exports
have a positive impact on log of total production workers employed. If a plant is involved in
exporting activities, this will lead to a 0.11% increase in the demand for production workers
when compared to other types of plants such as mixed ownership plants and Malaysian-owned
plants. The export dummy coefficient is positive and significant at 1% level.
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It is observed that there is a positive relationship between the large-sized plant dummy
and log of total production workers employed. This is consistent with our expectations whereby
the positive values of large plant dummy are in line with the standard requirement for the
relationship between size and labor demand. Here we see that the coefficient is significant at 1%
level. Large plants this will increase the demand of production workers by 0.7%. The coefficient
remains significant in column 3, which implies that the size of the plant influences the total
number of production workers employed in plants.
It is observed that there is a positive relationship between the private plant dummy and
log of total production workers employed. Here we see that the coefficient is significant at 1%
level. Private plants will increase the demand of production workers by 0.14% if compared to
other non-privately owned plants. This coefficient is slightly higher than the one in the previous
column. The coefficient continues to be significant in columns 2 and 3, which imply that the
holding type of plants influences the total number of production workers employed in plants in
Malaysia.
From the table above we can see that here the relationship between plants located in State
1 dummy and log of total production workers employed is negative and significant at 1% level.
We find here if plants or plants are located in State Group 1, this has a negative impact on log of
total production workers employed. If a plant is situated in either of the State Group 1, this will
lead to a 0.09% decrease in the demand for production workers when compared to plants located
in other group states. This implies that demand for production workers in plants and plants in
State Group 1 are lower by 0.09% compared with plants in other Group States.
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Table 7.3: Employment Equations of Non-Production Workers
Dependant variable: log (total non-production workers)
Source: Author`s calculation based on data obtained from the Annual Manufacturing Survey sample data
Dep. Variable = ln(total non-
production worker)
1 2 3
Log real wage non-production worker 0.10*** 0.09*** 0.078***
(0.01) (0.01) (0.01)
Log real Machinery & Equipment 0.14 *** 0.11*** 0.11***
(0.003) (0.003) (0.003)
Log real sales 0.43*** 0.33*** 0.34***
(0.004) (0.004) (0.005)
Exports dummy 0.23*** 0.12*** 0.09***
(0.014) (0.013) (0.013)
R&D dummy 0.03*** 0.23*** 0.20***
(0.04) (0.02) (0.02)
Patent dummy 0.33*** 0.05 0.04
(0.017) (0.04) (0.03)
FDI dummy 0.20*** 0.13***
(0.02) (0.02)
Large Firm dummy 0.97*** 0.86***
(0.02) (0.02)
Private firm dummy 0.399*** 0.35***
(0.01) (0.01)
State Group 1 dummy 0.05*** 0.03***
(0.0095) (0.0096)
Observations 22091 22091 22091
R-squared 0.81 0.84 0.85
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Looking at the results above in Table 7.3 let us analyze the findings step by step. In
Column 1, the specification in this column includes only plant level variables without including
the additional plant-level controls such as the FDI dummy, large plantsize dummy, holding type
dummy and state dummy.
From the table above we can see that here the relationship between existence of R&D
activities and log of total production workers employed is positive and significant at 1% level.
We find here that existence of R&D activities have a positive impact on log of total non-
production workers employed. If a plant is involved in exporting activities, this will lead to a
0.03% increase in the demand for non-production workers when compared to plants not involved
in any R&D activities. The R&D dummy coefficient is positive and significant in affecting
demand of total production.
It is observed that there is a positive relationship between the usage of patents and log of
total non-production workers employed. The coefficient is significant which implies that usage
of patents does influence the total number of production workers employed in plants in Malaysia.
This result is not robust as the Patents dummy significance dies out as we move along the
regression specification toward the right side of the table. This implies that the patents do not
have a significant impact on influencing the total number of non-production workers employed
in specifications 2 and 3 in the table above.
We can see that the relationship between the log real wage of non-production workers
and total non-production workers employed is positive. This is however not consistent with our
expectations whereby the negative values of wages are in line with the standard requirement for
the relationship between wages and labor demand. In the case of non-production worker as the
price of the factor increases, and in this case real wages, the higher the demand is for that factor.
This type of relationship is observed with luxury products, whereby the higher the prices are for
these types of goods, the higher the demand it is for these products. This implies that non-
production workers or skilled workers are seen as a “luxury factor” in Malaysia`s manufacturing
sector. Skilled workers are relatively scarce in a developing country such as Malaysia and an
increase in real wages of 1% would lead to a 0.1% increase in demand for skilled workers.
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In column 2 the specifications include the main plant level variables and the additional
plant-level controls such as the FDI dummy, large plantsize dummy, holding type dummy and
state dummy. Year fixed affect is also included in this specification for a more robust finding.
From the table above we can see that here the relationship between existence of R&D
activities and log of total non-production workers employed is positive and significant. We find
here that existence of R&D activities have a positive impact on log of total non-production
workers employed. If a plant is involved in exporting activities, this will lead to a 0.23% increase
in the demand for non-production workers when compared to plants not involved in any R&D
activities. The R&D dummy coefficient is positive but is insignificant in affecting demand of
total non-production workers.
It is observed that there is a positive relationship between the usage of patents and log of
total production workers employed. However the coefficient is insignificant, which implies that
usage of patents do not influence the total number of non- production workers employed in
plants in Malaysia. Patents dummy does not have a significant impact on influencing the total
number of non-production workers employed for all the remaining regression specifications in
columns 2 and 3.
From the table above we can see that here the relationship between existence of FDI and
log of total non-production workers employed is positive and highly significant. We find here
that existence of FDI has a positive impact on log of total non-production workers employed. If a
plant is an FDI, this will lead to a 0.20% increase in the demand for production workers when
compared to non-FDI plants. The FDI dummy coefficient is positive and very significant at 1%
level, in affecting demand of total production.
We can see that the relationship between the log real wage of non-production workers
and total non-production workers employed is positive. This is however not consistent with our
expectations whereby the negative values of wages are in line with the standard requirement for
the relationship between wages and labor demand. In the case of non-production worker as the
price of the factor increases, and in this case real wages, the higher the demand is for that factor.
As mentioned before this type of relationship is observed with luxury products, whereby the
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higher the prices are for these types of goods, the higher the demand it is for these products. This
implies that non-production workers or skilled workers are seen as a “luxury factor” in
Malaysia`s manufacturing sector. Skilled workers are relatively scarce in a developing country
such as Malaysia and an increase in real wages of 1% would lead to a 0.09% increase in demand
for skilled workers.
It is observed that there is a positive relationship between private plants and plants
dummy and log of total non-production workers employed. Here we see that the coefficient is
significant at 1% level. We find that Private plants increase the demand of non-production
workers more compared to other non-privately owned plants. The coefficient continues to be
significant in columns 2 and 3, which imply that private plants and plants influences the total
number of non- production workers employed in plants in Malaysia.
From the table above we can see that here the relationship between plants located in State
1 dummy and log of total non-production workers employed is positive and significant at 1%
level. We find here if plants or plants are located in State Group 1, this has a positive impact on
log of total production workers employed. If a plant is situated in the State Group 1, this will lead
to a 0.4% increase in the demand for non-production workers when compared to plants located in
other group states. This implies that demand for non-production workers in plants and plants in
State Group 1 is higher by 0.4% compared with plants in other Group States.
In column 3 the specifications include the main plant level variables and the additional
plant-level controls such as the FDI dummy, large plantsize dummy, holding type dummy and
state dummy. I have also included year fixed affect and industry fixed effects for a more robust
finding.
From the table above we can see that here the relationship between existence of R&D
activities and log of total non-production workers employed is positive and significant. We find
here that existence of R&D activities have a positive impact on log of total non-production
workers employed. If a plant is involved in exporting activities, this will lead to a 0.23% increase
in the demand for non-production workers when compared to plants not involved in any R&D
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activities. The R&D dummy coefficient is positive but is insignificant in affecting demand of
total non-production workers.
It is observed that there is a positive relationship between the usage of patents and log of
total production workers employed. However the coefficient is insignificant, which implies that
usage of patents do not influence the total number of non- production workers employed in
plants in Malaysia. Patents dummy does not have a significant impact on influencing the total
number of non-production workers employed for all the remaining regression specifications in
columns 2 and 3.
From the table above we can see that here the relationship between existence of FDI and
log of total non-production workers employed is positive and highly significant. We find here
that existence of FDI have a positive impact on log of total non-production workers employed. If
a plant is an FDI, this will lead to a 0.20% increase in the demand for production workers when
compared to non-FDI plants. The FDI dummy coefficient is positive and very significant at 1%
level, in affecting demand of total production.
We can see that the relationship between the log real wage of non-production workers
and total non-production workers employed is positive. This is however not consistent with our
expectations whereby the negative values of wages are in line with the standard requirement for
the relationship between wages and labor demand. In the case of non-production worker as the
price of the factor increases, and in this case real wages, the higher the demand is for that factor.
As mentioned before this type of relationship is observed with luxury products, whereby the
higher the prices are for these types of goods, the higher the demand it is for these products. This
implies that non-production workers or skilled workers are seen as a “luxury factor” in
Malaysia`s manufacturing sector. Skilled workers are relatively scarce in a developing country
such as Malaysia and an increase in real wages of 1% would lead to a 0.08% increase in demand
for skilled workers.
The remaining explanatory variables all show to have a statistically significant
employment enhancing effect. We also find that here, the relationship between log real
machinery and equipment and log of total non-production workers employed is positive and
201
significant at 1% level. We find here that machinery and equipment has a positive impact on log
total production workers employed. A 1% increase in the size of machinery and equipment
owned in stocks and assets by a plant will lead to a 0.11% increase in the total production
workers employed.
We also find that there positive relationship between the size of machinery and equipment
with total number of non-production workers employed. We can see that a 1% increase in the
size of machinery and equipment owned in stocks and assets by a plant will lead to a 0.34%
increase in the total non-production workers employed. This indicates that the higher the
intensity of machinery and equipment usage in a plant, the higher the demand for non-
production workers.
We can see that here the relationship between log real sales and total non-production
workers employed is positive and significant at 1% level. We find here real sales have a positive
impact on log of total non-production workers employed. A 1% increase in the size of real sales
of a plant will lead to a 0.09% increase in the total non-production workers employed. The
coefficient is slightly higher in column 2 than in column 1.
We also find that here the relationship between exports dummy and log of total non-
production workers employed is positive and significant. We find here that exports have a
positive impact on log of total non-production workers employed. Exporting plants will increase
the demand for non-production workers when compared to other types of plants such as mixed
ownership plants and Malaysian-owned plants. The exports dummy coefficient is slightly
smaller from the coefficient in column 1. The export dummy coefficient here is positive.
Furthermore the presence of exporting activities is significant in affecting the total non-
production workers employed. From the table above we can see that here the relationship
between existence of R&D activities and log of total non-production workers employed is
positive and significant. We find here that existence of R&D activities have a positive impact on
log of total non-production workers employed. If a plant is involved in exporting activities, this
will lead to a 0.23% increase in the demand for non-production workers when compared to
plants not involved in any R&D activities. The R&D dummy coefficient is positive but is
insignificant in affecting demand of total non-production workers.
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It is observed that there is a positive relationship between private plant dummy and log of
total non-production workers employed. Here we see that the coefficient is significant at 1%
level. Privately owned plants and plants, increase the demand of non-production workers more
compared to other non-privately owned plants. The coefficient continues to be significant in
columns 2 and 3 which implies that the holding type of plants influences the total number of
non- production workers employed in plants in Malaysia.
From the table above we can see that here the relationship between plants located in State
1 dummy and log of total non-production workers employed is positive and significant at 1%
level. We find here if plants or plants are located in State Group 1, this has a positive impact on
log of total production workers employed. If a plant is situated in either of the State Group 1, this
will lead to a 0.4% increase in the demand for non-production workers when compared to plants
located in other group states. This implies that demand for non-production workers in plants and
plants in State Group 1 is higher by 0.03% compared with plants in other Group States.
7.7 Interpreting the Findings: A Comparison between Production Workers
and Non-Production Workers
As we can see from the two tables above, the relationships between real wage and
demand of labors are very different for production and non-production worker. We can see that
the relationship between the log real wage of production workers and total production workers
employed continues to be negative. As mentioned before this is consistent with our expectations
whereby the negative values of wages are in line with the standard requirement for the
relationship between wages and labor demand. As the price of the factor increases, and in this the
production workers, the less the demand is for that factor. From the table above we find that a
1% increase in log real wages of production workers will lead to a decrease of demand by 0.13%
as reported in the first column. The coefficient is negative and significant at 1% level. We can
also see that the relationship between the log real wage of non-production workers and total non-
production workers employed is positive. This is however not consistent with our expectations
whereby the negative values of wages are in line with the standard requirement for the
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relationship between wages and labor demand. In the case of non-production worker as the price
of the factor increases, and in this case real wages, the higher the demand is for that factor. As
mentioned before this type of relationship is observed with luxury products, whereby the higher
the prices are for these types of goods, the higher the demand it is for these products. This
implies that non-production workers or skilled workers are seen as a “luxury factor” in
Malaysia`s manufacturing sector. Skilled workers are relatively scarce in a developing country
such as Malaysia and an increase in real wages of 1% would lead to a 0.08% increase in demand
for skilled workers.
This difference in relationship between wages and labors shed light to the growing
employment inequality observed in Malaysia. As trade is liberalized we find that wage inequality
and employment inequality has increased in the manufacturing sector. As wages for the skilled
labor increases relative to that of the unskilled labor, we find that demand for skilled labors still
increases. Increase of wages for unskilled workers will decrease the demand for unskilled
workers in the manufacturing sector in Malaysia.
As we can see from the two tables above, the relationships between existence of R&D
activities and demand for labors are very different for production and non-production worker. We
can see that the relationship between the exports dummy and total production workers employed
continues to be negative in all the 3 columns. This implies that if plants are involved in any R&D
activities, there will be less demand for production workers. In the case of non-production
worker if plants are involved in any R&D activities, there will be more demand for production
workers. As more plants need to be involved in R&D to ensure higher efficiency and higher
productivity are achieved to compete with other FDI or non-FDI plants, we find that less
unskilled workers are employed in these plants.
Patent continues to be an insignificant variable in affecting both the employment for both
the skilled and unskilled workers. However it is worth to note that, in column 1 in the table
above we find that the relationship is positive for the skilled workers, where existence of patents
usage has a positive impact on the employment of skilled workers. This goes to show that the
SBTC explanation is applicable in this case whereby skilled labors are seen as complementary
products to technology, which is here expressed in the usage of patents. As unskilled labor has
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low substitutability elasticity than the skilled labor has with technology, we find that plants with
patents demand more skilled labors and not unskilled labors.
As we can see from the two tables above, the relationships between existence of FDI
plants and demand for labors are very different for production and non-production worker. We
can see that the relationship between the FDI dummy and total production workers employed is
negative in the 3rd column. This implies that if plants are a form of FDI, there will be a decrease
in demand for production workers. In the case of production worker if plants are a form of FDI,
there will be an increase of demand for non- production workers. As there are more FDI plants in
Malaysia now than before, we find that for these plants they demand more skilled workers and
less unskilled workers. In a nutshell, FDI does significantly affect relative labor demand. The
evidence seems to suggest that FDI has brought in skilled labor using technology from 2000-
2010).
This finding is in contrast with that of Mahadevan (2002) in her study on Malaysian
manufacturing between 1981 and 1996. In her study FDI does not significantly affect relative
labor demand. She agrees that Malaysia has obtained better technology and equipment via FDI,
but has undoubtedly failed to learn to use it adaptively. Conversely, another study on the
Malaysian manufacturing industry by Oguchi et al. (2002) for the period 1992 to 1996 shows
that FDI did not come with more efficient technology, as domestic plants were as efficient as
foreign plants. The lack of sufficient absorptive capacity (or even efficient FDI-related
technology) probably explains why FDI inflows are not translated into higher demand for skills.
Foreign participation in the form of FDI inflows does matter and the presence of foreign labor
has contributed to growing skill differentials. The quality of migrant labor is found to be
important for skill differentials. Mahadevan (2002) further highlighted that higher presence of
skilled migrants significantly increases relative labor demand while unskilled migrants have an
opposite impact, albeit insignificant. Exports are deemed to have a slightly higher employment
effects in favor of unskilled labor.
As we can see from the two tables above, the relationships between size of machinery
and equipment owned in assets and stocks and demand for labors are similar for production and
non-production workers. The results show that the more machinery and equipment owned in
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assets and stocks by a plant, the higher the demand is for both the skilled and unskilled workers.
The coefficients, however are slightly higher for the non-production workers than the production
workers. This signifies that employment demand for production worker is influenced more by
the machinery and equipment owned by a plant.
The relationships between size of sales (which is a proxy of output) and demand for
labors are similar for production and non-production workers. This shows that higher the sales of
a plant, the higher the demand is for both the skilled and unskilled workers. The coefficients
however, are slightly higher for the production workers than the non-production workers. This
signifies that employment demand for non-production worker is influenced more by sales of a
plant.
The relationship between exporting activities and demand for labors are similar for
production and non-production workers. This shows that if a plant is involved in any exporting
activities, the higher the demand is for both the skilled and unskilled workers. The coefficients,
however are slightly higher for the production workers than the non-production workers. This
signifies that, employment demand for non-production worker is influenced more by exporting
activities of a plant.
As for plantsize we find that large plants tend to employ more skilled and more unskilled
workers. The coefficient however is slightly bigger for non-production workers. Here we see that
large plants tend to employ more skilled workers than unskilled workers. This could also be due
to the fact that they have more M&E and more patents and R&D activities involved which we
find is complemented by skilled workers rather than unskilled workers. Due to this, large plants
demand for skilled workers is higher than the unskilled workers.
As for plant`s holding type we find that private plants tend to employ more skilled and
more unskilled workers. The coefficient however is slightly bigger for non-production workers.
Here we see that large plants tend to employ more skilled workers than unskilled workers. This
could also be due to the fact that they have more M&E and more patents and R&D activities
involved which we find is complemented by skilled workers rather than unskilled workers. Due
to this, private plants demand for skilled workers is higher than the unskilled workers.
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As we can see from the two tables above, the relationships between location of plants in
Group State 1 and demand for labors are very different for production and non-production
worker. We can see that the relationship between the Group State 1 dummy and total production
workers employed is negative. This implies that plants not located in Group State 1 demands
more of production workers if compared to those located in Group 1 State. In the case of non-
production worker if plants are plants located in Group State 1 there will be an increase of
demand for non- production workers. As there are more FDI plants and plants concentrated in the
Group State 1 because of the many industrial towns there, we find that for these plants they
demand more skilled workers and less unskilled workers.
7.8 Conclusion
This chapter has empirically explored the possible roles of trade and technology in
influencing the employment gap between the skilled and unskilled workers in the Malaysia
manufacturing sector from 2000-2010. Firstly I found that technology has a positive affect for
the demand of skilled workers and a negative influence for the demand of unskilled workers.
This shows that trade has a positive relationship on employment for the skilled workers and not
the unskilled workers.
This difference in relationship between wages and types of labor shed light to the
growing employment inequality observed in Malaysia. As trade is liberalized we find that wage
inequality and employment inequality has increased in the manufacturing sector. As wages for
the skilled labor increases relative to that of the unskilled labor, we find that demand for skilled
labors increases. Increase of wages for unskilled workers will decrease the demand for unskilled
workers in the manufacturing sector in Malaysia. From this relationship it is clear why
employment inequality is also affected by the SBTC channel in Malaysia`s manufacturing sector
after the trade liberalization episodes.
Let`s take a look at our main variable the R&D dummy variable (1 is signed for those
having R&D activities and 0 is signed to those plants not undergoing any R&D activities) which
has a significant and positive relationship in influencing the total number of production workers
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hired. As we can see from the two tables above, the relationships between existence of R&D
activities and demand for labors are very different for production and non-production worker. We
can see that the relationship between the exports dummy and total production workers employed
continues to be negative in all the 3 columns. This implies that if plants are involved in any R&D
activities, there will be less demand for production workers. In the case of non-production
worker if plants are involved in any R&D activities, there will be more demand for production
workers. As more plants need to be involved in R&D to ensure higher efficiency and higher
productivity are achieved to compete with other FDI or non-FDI plants, we find that less
unskilled workers are employed in these plants. The coefficients obtained for this variable is
bigger by about 3 times for the skilled workers. This suggest that plants which are more
technological savvy in their production processes are likely to have higher demand for skilled
workers, rather than unskilled workers.
Patent continues to be an insignificant variable in affecting the employment for unskilled
workers. This goes to show that the SBTC explanation is only applicable in the case of R&D
whereby skilled labors are seen as complementary products to technology, which is here
expressed in the usage of patents. As unskilled labors have low substitutability elasticity than the
skilled labor has with technology, we find that plants with patents demand more skilled labors
and not unskilled labors. For the rest of the independent variables they all showed to be
significant in influencing demand for employment. The sales variables show a positive
relationship with employment for both types of workers. This suggests that the higher the
production of goods more employees will be hired from both categories. At a closer look I found
that the coefficient is bigger for the skilled workers than the unskilled workers, which suggests
that skill-bias effects are observed in the wake of plants expanding their activities.
Therefore, the results are strongly consistent with the SBTC hypothesis: R&D fosters the
demand for skilled workers in Malaysian manufacturing. The results from the regression above
also highlights that there is relative skill-bias effects. Technology usage increased the
employment of skilled workers more than that for unskilled workers. Hence the study has shown
that in the case of Malaysia`s manufacturing sector Skill-Biased Technological Change effects
can be observed in this small, open economy. Trade activities which induce skill-upgrading could
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be the explanation for this phenomenon to take place in the sector. As a whole, though the use of
machinery and equipment and R&D in manufacturing sectors is significantly important in
explaining the rise in skill differentials, it cannot explain all of the increase. The empirical results
of the study should be taken as suggestive instead of conclusive.
209
Chapter 8: Conclusion
In the past two decades the study of wage inequality and trade reforms has had more
momentum now than it has ever had before. The significant rise in interest on this topic could be
explained by the sequencing of incidents of increasing wage/income inequalities, which
followsafter the drastic episodes of trade reforms measures in both, developed and developing
countries. According to the assumptions made by the Stolper-Samuelson theorum, a developed
country such as Malaysia should see wage inequality decreasing between the skilled and
unskilled workers as trade reforms enables the country to export more products produced by the
relatively abundant skilled workers in the domestic market. In turn they will import the products,
which are produced by relatively unskilled workers from other developing countries.
The aim of the thesis is to determine the link between trade reforms and wage inequality
between the skilled and unskilled workers in Malaysia from 1989-2010. The period was selected
due to the fact that the process of trade liberalization were mostly concentrated in this period,
may it be due to GATT/WTO and AFTA commitments, or other commitments required by the
APEC bloc and FTAs treaties which Malaysia has established during this period.
The motivation of the study can be divided into two; internal and external influences. The
internal influences consist of the speculations and suggestions made by local Malaysian
development economists when analyzing the income distribution of the Malaysians based on
race and location since the early 1980s. The fact that no clear-cut outcome has been found
motivated me to link the relationship between trade reforms and wage inequality. The external
influence came from the many literatures of both developed and developing countries such as the
United States, the United Kingdom, Colombia, Brazil, India, Mexico and the Philippines. Most
of the countries under study highlighted the findings that yes, trade reforms do lead to increased
wage inequality. However for some countries like Indonesia and India that trade reforms has a
positive impact on wage inequality, whereby after trade liberalization wage inequality between
skilled and unskilled workers. These findings and methodologies differ from each study based on
the data used: household income surveys or plant-level data. Due to these factors and the focus to
be thorough in the analysis for this thesis, the I have employed both the data from the Household
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Income Survey and also the Annual Manufacturing Survey to determine the link between wage
inequality and trade reforms not only at an economy level but also at the manufacturing sector
level, where data is abundant and higher share of Malaysia`s labor force is concentrated in that
sector.
The logic of the investigation done in this thesis is explained as follows. From the
analysis done in the first analytical chapters, we found that wage inequality between the skilled
and unskilled workers have decreased for those working in the tradables sector in Malaysia from
year 1989-2009. Here we found that that those sectors experiencing bigger tariff cuts saw an
increase in their wage premiums. Since these sectors also have higher shares of unskilled
workers we can conclude that trade reforms have led to increased wages of the unskilled workers.
The share of skilled workers employed rose drastically for all industries, which is in line with the
fact that in the late 1980s Malaysia was once a developing economy with relatively abundant
unskilled workers. By 2009, at least, I have determined that Malaysia has transformed itself to a
developed country with relatively abundant skilled workers.
According to Household Income Survey data obtained from the Economic Planning Unit
of Malaysia, from my calculation it is observed that in year 1989, skilled workers only made up
30% of the whole sample workforce. In 2009 however this share has increased drastically to up
to 70%. This proves that there has been a big shift the workforce as well as a big shift in demand
from a highly unskilled labor force to a highly skilled labor force among all industries in
Malaysia. This significant shift in demands for more skilled workers is not only observed in
specific sectors or industries but throughout the whole economy from year 1989-2009. We also
found that trade policy has a significant role in effecting skill premiums for those working in the
tradable sectors. However the coefficient of MFN tariff rates and AHS tariff rates in the
econometric analysis undergone suggests that this effect is quite small in effecting the skill
premium.
Since the result showed that tariff rates as a proxy for trade policies only plays a small
part in influencing wage inequality in Malaysia, I have continued my investigation using the
plant-level data. In this analytical chapter I have incorporated the Skilled-Biased Technical
Change channel in influencing the increasing ratio of skilled to unskilled workers wages. In that
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analysis I found that the machinery and equipment owned in stocks and assets in plants and
plants in the manufacturing sector in Malaysia has also led to increased ratio of skilled to
unskilled workers wages, which can be translated as high wage inequality between 2000-2010.
Economy wide wage inequality has dropped from year 1989-2009 but when the analysis is
undergone to focus only on the manufacturing sector, we found that as trade reforms take place,
and as tariff rates are reduced drastically, this has led to cheaper technologies in the form of
machineries being owned and used in the plants and plants under study. These cheaper
technologies have induced a higher wage inequality trend in the manufacturing sector from
2000-2010.
From the findings in the first analytical chapter I found that the structure of labor force
has shifted in Malaysia from a highly unskilled one to a highly skilled one from the 1980s to
2010. This situation is predicted by the HOSS theorem as a country shifts from developing
nation to a developed nation, Malaysia has relatively abundant skilled workers in the latter part
of the analysis. Following the intuition that trade reforms has also led to SBTC, I continued my
analysis using the plant level data to determine the relationship between SBTC and wage
differences between skilled and unskilled workers. The results showed that SBTC through the
usage of machinery and equipment coupled by R&D activities undergone in plants have led to
skill-biased wage differences favoring the skilled workers.
From all the analytical investigation undergone using both the Household Income Data
and the Annual Manufacturing Survey, I found that wage inequality between the skilled and
unskilled workers have decreased economy wide from 1989-2009. However further inspection
and investigation using the plant-level data from 1990-2010, have suggested that wage inequality
between the skilled and unskilled workers have somewhat increased. These findings are
explained in the next section.
8.1 Summary of Findings
Chapter 5: The analysis in Chapter 5 investigates the relationship between wage
inequality between the skilled and unskilled workers in the Malaysian economy as a whole and
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how it has been affected by the trade reforms in Malaysia from 1989 to 2009. The study follows
a two-stage framework which was employed in the study of Columbia by Goldberg and Pavcnik,
2007. The first stage regression employed a Mincer-type equation in determining which channels
effect the real wages for Malaysian workers. In the first stage regression I have regressed log of
real annual wages on a vector of workers` characteristics and industry indicators, which reflects
the industry that the worker belongs to. From this Mincer-type wage determination function, I
wish to focus on the changes in coefficients of the independent variables from year 1989-2009.
The changes in values of coefficients can be interpreted as how much a certain variable is
influencing the real wages in the Malaysian over the period of 20 years. Apart from the
coefficient values, the relationships between real wages (dependant variable) and other important
independent variables are also worthy to note in determining which channels are affecting wage
variations in Malaysia across all industries. These channels also include education premium,
returns to occupation and returns to industry channels. From the regression undergone using the
Mincer-type wage determination function the following findings are highlighted. I found that
males receive higher real wages than females in the initial year under study. However the wage
inequality between male and female workers have been steadily decreasing over 20 years.
Looking at the coefficient of the male dummy, in 1989 it is observed that real wages for male is
33.33% higher than female. This gap however has decreased substantially in 2009. In 2009, the
male received only 19% more than female workers, suggesting a closing in wage inequality
between genders by almost half in the period observed. From the results, I would also like to
highlight that those who are married receives higher real wages if compared to those who are not
married. In 1989, those who are married received 19.1% more real wages than those who are not
married.
The wage inequality between married people and unmarried people narrowed down until
1997. After 1997, the wage inequality between these two groups has increased. In 2009, those
who are married received 21% more in real wages than those who are unmarried. This finding
can be explained by the intuition that if a household consists of a married couple, there is a high
probability that both spouses are breadwinners in the household. As for wage inequality between
races, Chinese workers received higher real wages than the Bumiputeras. This wage inequality
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between the Chinese and Bumiputeras have increased drastically in the period studied. In 1989,
the Chinese workers received 2.9% more in real wages than the Bumiputera workers. This gap
has only been widened when in 2009 the Chinese workers received 35% more in real wages than
its Bumiputera counterparts. The over-ten-fold increase in size of wage inequality between the
two races, are big but considerably underestimated in my opinion. As for state dummies outcome
those who live in Kuala Lumpur receive higher real wages compared to other states in East
Malaysia. This wage inequality based on locations has increased from 1989-1997. Kuala Lumpur
dwellers observed that they receive 22% to 52% more in real wages if compared to other states
in East Malaysia. This inequality though has narrowed down from 1999 to 2009. We observe that
in 2009, those living in Kuala Lumpur see a decline in real wages to only 35% more than in the
Borneo states which is substantially lower than in year 1997. As for education categories, we can
observe that those with education attainments received higher real wages than those without any
certificate or any education for almost all the years under study. It is worth to mention here, that
surprisingly the results show a substantial decrease of wage inequality between those who had
formal education and those without any certificates. What is more puzzling is that from year
2007 and 2009, those with PMR certificates (the lowest level of education attainment) see their
wages 16% and 15% lower respectively, than those without any certificates or formal education.
In interpreting the location dummies, it is not surprising to see that wage inequality
between the urban and rural population have increased considerably. The wage inequality has
increased from a mere 6.5% to 22% in twenty years. As for the tradables verses non-tradables
dummy, I would like to highlight that for all years under observation, agriculture sector dummy
recorded negative signs. This can be interpreted as the workers in those sectors receiving less pay
than those in the non-tradable sectors. This gap has only increased if not doubled over 20 years.
In 1989, the degree of wage inequality is 26% but in 2009 it has risen to 42%. Those who are in
the manufacturing sector, observed that they receive higher wages in all years than those working
in the non-tradable sectors.
Even though the wage inequality between these two groups have not increased steadily
but the degree of wage variations in these sectors are quite pronounced, with only 3.5% in 1989
to 18% in 2009. In terms of occupation categories, we can see that those who are professionals
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and administrative workers observe higher real wages received than the others. The wage
inequality for the latter group has been increasing up to 74% in 2009 while the latter group`s
wage inequality has somewhat decreased to 7.9% in 2009. Last but not least, I would like to
highlight the trends in wages of the production workers. As can be seen in the table, these
workers see that they have received relatively higher wages than the other group from 1989 to
1999. However in 2004, this trend has reversed itself with the workers receiving less real wages
than the other groups. In 2009, the degree of wage inequality has reached to 13%, the highest in
20 years in observation.
In the second stage, I have pooled the industry wage premiums over time and regress
them on a vector of trade related industry characteristics and a vector of industry fixed effects,
and time indicators. Firstly, the findings from the second stage analysis of this chapter suggest
that trade reforms have led to decreased wage inequality between skilled and unskilled workers
in Malaysia during the period understudy which is consistent with the predictions of the
Hecksher-Ohlin model for a developing country like Malaysia, which has a relative abundance in
unskilled workers. From additional descriptive analysis I found that those sectors experiencing
bigger tariff cuts saw an increase in their wage premiums. Since these sectors also have higher
shares of unskilled workers we can conclude that trade reforms have led to increased wages of
the unskilled workers. The assumption outlines that wages for unskilled workers are relatively
lower than the skilled workers. Hence an increase in the real wages of unskilled workers implies
that the gap between the wages of skilled and unskilled workers have narrowed down in the
period under study.
Secondly, I found that changes in skill premiums are about the same in all industries and
cannot be linked to changes in tariff rates. Thirdly and most surprisingly, the share of skilled
workers employed rose drastically for all industries. According to Household Income Survey
data obtained from the Economic Planning Unit of Malaysia, from my calculation it is observed
that in year 1989, skilled workers only made up 30% of the whole sample workforce. In 2009
however this share has increased drastically to up to 70%. This proves that there has been a big
shift the workforce as well as a big shift in demand from a highly unskilled labor force to a
highly skilled labor force among all industries in Malaysia. This significant shift in demands for
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more skilled workers is not only observed in specific sectors or industries but throughout the
whole economy from year 1989-2009. Lastly I also found that trade policy has a significant role
in effecting skill premiums for those working in the tradable sectors. However the coefficient of
MFN tariff rates and AHS tariff rates in the econometric analysis undergone suggests that this
effect is quite small in effecting the skill premium. Other factors must also be considered when
analyzing factors, which could determine wage inequality and employment inequality, such as
the skilled-biased technical change channel. Nevertheless I can still conclude that, yes, wage
inequality is decreasing between the skilled and unskilled workers in Malaysia from 1989-2009.
From the investigation I found that the unskilled received lower initial wages/wage premiums
and with higher tariff reductions they see that their wages/wage premiums are increasing, so yes,
trade liberalization has led to decreased wage inequality between skilled and unskilled labors.
Another finding came to light. It is observed that demand for unskilled labor have
decreased in the economy as a whole in the period under study and the demand for skilled labor
has been increasing during the period under study. This shift can be explained Malaysia
transforming itself from a developing country with relatively abundant unskilled labor force to a
developed country by 2009 with relatively abundant skilled labor force. As the HOSS prediction
assumes that a developing country has relatively abundant unskilled workers and a developed
country has relatively abundant skilled workers, Malaysia`s shift from a developing to a
developed country and the change in its human resources, is in line with the assumptions made
by the theorum. In a nutshell we find that as prices of Malaysian exports increase with trade
reforms, so does the demand for skilled workers. Demand for the previously relatively abundant
unskilled labors is decreasing overall from 1989-2009 suggesting that skilled-biased technical
change might also be influencing the shift in demands for more skilled workers in the Malaysian
labor force.
Chapter 6: The analysis of chapter 6 analyses and quantifies the effects of skill-biased
technical change, both exogenous and trade induced, that occurs through changes in the price of
M&E and trade liberalization using data at the plant level in Malaysian manufacturing from 2000
to 2010. The novelty of this work lies in the identification strategy adopted, based on using an
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external instrument, the import price of M&E in Malaysia, for the domestic price of M&E in
Malaysia. This strategy ensures that the relationships found in the data are of a causal nature. The
results show that the effects of both exogenous and trade-induced SBTC caused by changes in
the price of M&E - on the relative skilled wages are of statistical and economic significance.
Changes in the import price of equipment and in tariff rates on M&E can explain about 2% the
increase in the relative skilled wages during the period considered. Given the identification
strategy adopted, this is to be considered a lower bound estimate of the effects of SBTC on the
relative skilled wages. From the descriptive analysis of this chapter we found that both relative
skilled wages and relative skilled employment tended to rise from 2000 to 2010 for some
selected industries. This implies that both wage inequality and employment inequality, have been
increasing between the skilled and unskilled workers. This is highlighted by the growing
employment and real wage ratios of skilled to non-skilled workers from year 2000 to 2010. So
wage inequality in the manufacturing sector has increased according to our analysis and this is
partly due to skilled-biased technology channel.
This chapter analyses and quantifies the effects of SBTC, both exogenous and trade
induced, that occurs through changes in the price of M&E and trade liberalization using data at
the plant level in Malaysian manufacturing from 2000 to 2010. Changes in the import price of
equipment and in tariff rates on M&E can explain about 3% the increase in the skill period
during the period considered. Given the identification strategy adopted, this is to be considered a
lower bound estimate of the effects of SBTC on the skill premium. From the descriptive analysis
of this chapter the tables show that relative skilled wages have increased from 2000 to 2010. This
is highlighted by the growing ratio from year 2000 to 2010 in the descriptive analysis is the
previous section. So wage inequality in the manufacturing sector has increased according to the
analysis and this is partly due to SBTC.
So in conclusion, we find that the price of M&E tends to increase skill premium thus
conplanting the hypothesis that technical change coming through M&E favors skilled workers
This relationship however is different for medium sized-and large sized plants and plants, where
the lower prices of M&E, leads to lower skill premium which translates into decreased wage
inequality between the skilled and unskilled workers. Here we also find that private plant dummy
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has a positive relationship with skill premium. This implies that in private plants skill premiums
increase. Herfindahl Index has a positive relationship with skill premium, which implies that a
1% increase in the concentration of the industry leads to 2.4% increase in skill premium. FDI
dummy is not significant in impacting skill premium.
As for skilled workers we find that the coefficient for the price of M&E is negative but
not significant for all plants and plants. However the relationship changes for medium- and large-
sized plants and plants whereby, the relationship is positive but not and significant. This implies
that the price decreases of M&E does not influence wages of skilled workers. FDI dummy has a
positive relationship with wages of skilled workers. Private plant dummy however has a negative
relationship with wages of skilled workers, which suggests that private plants pay lower wages
for the skilled workers compared to other types of plants.
As for unskilled workers, we find we find that the coefficient for the price of M&E is
positive and significant for all plants and plants. However the relationship changes for medium-
and large-sized plants and plants whereby, the relationship is negative and significant. This
implies that the price decreases of M&E leads to increased wages of unskilled workers in
medium- and large-sized plants and plants. FDI dummy has a positive relationship with wages of
unskilled workers. Private plant dummy however has a negative relationship with wages of
unskilled workers, which suggests that private plants pay lower wages for the unskilled workers
skilled workers compared to other types of plants.
Chapter 7: This chapter has empirically explored the possible roles of trade and
technology in influencing the employment gap between the skilled and unskilled workers in the
Malaysia manufacturing sector from 2000-2010. Firstly I found that technology has a positive
affect for the demand of skilled workers and a negative influence for the demand of unskilled
workers. This shows that trade has a positive relationship on employment for the skilled workers
and not the unskilled workers.
This difference in relationship between wages and types of labor shed light to the
growing employment inequality observed in Malaysia. As trade is liberalized we find that wage
inequality and employment inequality has increased in the manufacturing sector. As wages for
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the skilled labor increases relative to that of the unskilled labor, we find that demand for skilled
labors increases. Increase of wages for unskilled workers will decrease the demand for unskilled
workers in the manufacturing sector in Malaysia. From this relationship it is clear why
employment inequality is also affected by the SBTC channel in Malaysia`s manufacturing sector
after the trade liberalization episodes.
The main variable the R&D dummy variable (1 is signed for those having R&D activities
and 0 is signed to those plants not undergoing any R&D activities) which has a significant and
positive relationship in influencing the total number of production workers hired. As we can see
from the two tables above, the relationships between existence of R&D activities and demand for
labors are very different for production and non-production worker. We can see that the
relationship between the exports dummy and total production workers employed continues to be
negative in all the 3 columns. This implies that if plants are involved in any R&D activities, there
will be less demand for production workers. In the case of non-production worker if plants are
involved in any R&D activities, there will be more demand for production workers. As more
plants need to be involved in R&D to ensure higher efficiency and higher productivity are
achieved to compete with other FDI or non-FDI plants, we find that less unskilled workers are
employed in these plants. The coefficients obtained for this variable is bigger by about 3 times
for the skilled workers. This suggest that plants which are more technological savvy in their
production processes are likely to have higher demand for skilled workers, rather than unskilled
workers.
Patent continues to be an insignificant variable in affecting the employment for unskilled
workers. This goes to show that the SBTC explanation is only applicable in the case of R&D
whereby skilled labors are seen as complementary products to technology, which is here
expressed in the usage of patents. As unskilled labors have low substitutability elasticity than the
skilled labor has with technology, we find that plants with patents demand more skilled labors
and not unskilled labors. For the rest of the independent variables they all showed to be
significant in influencing demand for employment. The sales variables show a positive
relationship with employment for both types of workers. This suggests that the higher the
production of goods more employees will be hired from both categories. At a closer look I found
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that the coefficient is bigger for the skilled workers than the unskilled workers, which suggests
that skill-bias effects are observed in the wake of plants expanding their activities.
We can see that the relationship between the log real wage of production workers and
total production workers employed continues to be negative. As mentioned before this is
consistent with our expectations whereby the negative values of wages are in line with the
standard requirement for the relationship between wages and labor demand. As the price of the
factor increases, and in this the production workers, the less the demand is for that factor. We
find that a 1% increase in log real wages of production workers will lead to a decrease of demand
by 0.13% as reported in the first column. The coefficient is negative and significant at 1% level.
In contrast, we can also see that the relationship between the log real wage of non-
production workers and total non-production workers employed is positive. This is however not
consistent with our expectations whereby the negative values of wages are in line with the
standard requirement for the relationship between wages and labor demand. In the case of non-
production worker as the price of the factor increases, and in this case real wages, the higher the
demand is for that factor.
As mentioned before this type of relationship is observed with luxury products, whereby
the higher the prices are for these types of goods, the higher the demand it is for these products.
This implies that non-production workers or skilled workers are seen as a “luxury factor” in
Malaysia`s manufacturing sector. Skilled workers are relatively scarce in a developing country
such as Malaysia and an increase in real wages of 1% would lead to a 0.08% increase in demand
for skilled workers.
Therefore, the results are strongly consistent with the SBTC hypothesis: R&D fosters the
demand for skilled workers in Malaysian manufacturing. The results from the regression above
also highlights that there is relative skill-bias effects. Technology usage increased the
employment of skilled workers more than that for unskilled workers. Hence the study has shown
that in the case of Malaysia`s manufacturing sector Skill-Biased Technological Change effects
can be observed in this small, open economy. Trade activities which induce skill-upgrading could
be the explanation for this phenomenon to take place in the sector. As a whole, though the use of
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machinery and equipment and R&D in manufacturing sectors is significantly important in
explaining the rise in skill differentials, it cannot explain all of the increase. The empirical results
of the study should be taken as suggestive instead of conclusive.
As a whole, though the use of machinery and equipment and R&D in manufacturing
sectors is significantly important in explaining the rise in skill differentials, it cannot explain all
of the increase. The empirical results of the study should be taken as suggestive instead of
conclusive.
8.2 Limitations of the study
This research acknowledges that there are several limitations of this study when it comes
to data availability. This study was only able to use unbalanced panel data for the Household
Income Survey and the Annual Manufacturing Survey analysis. Hence the study is not able to
analyze in detail the changes of an individual`s characteristics in terms of wages and their
employment at the household level over a period in time. The study is also not able to analyze in
detail the changes of a plant`s characteristics in terms of its economic activities and also
compensation in the form of wages over a period in time. Due to this handicap, I was also unable
to employ a more dynamic analysis in linking Skilled-Biased Technological Change and wage,
employment inequality in Malaysia.
At the plant level analysis, I was unable to observe the within plant and between
industries analysis in depth as data in insufficient to clearly see the employment trends in the
Malaysian manufacturing sector over a period in time. A balanced panel data of a fixed number
of plants or individuals can give a better perspective of impacts of trade reforms on both wage
and employment inequality between skilled and unskilled workers.
My attempt in matching the industry sectors and the employment sectors before the year
2000 newly implemented divisions is based on intuitive logic and also based on the information
given by the Department of Statistics Malaysia, in its matching table. A more accurate
methodology of matching of industries and occupation category would give more observations
for the econometric analysis.
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Since data on informal workers were not included in the dataset, I was unable to look into
the growing informality sector in Malaysia and how trade reforms have pushed some of the labor
force into this sector. Further studies on this issue in Malaysia are needed to paint a clearer
picture of the impacts of trade reforms on the domestic labor force and its compensation.
8.3 Future Work
There are numerous ways of conducting further research on this topic to overcome the
research limitations. Only 30% of the data from the survey were supplied by the Department of
Statistics Malaysia in this study. A bigger quantity of the data would paint a clearer picture of
what is really happening in the country under study.
A balanced panel data of a fixed number of plants or individuals can give a better
perspective of impacts of trade reforms on both wage and employment inequality between
skilled and unskilled workers. With this researchers can employ dynamic framework in their
analysis using GMM procedure where lagged dependant variables are included as the
independant variables in the analysis.
This study only covers the theme of wage inequality, employment inequality and trade
reforms. A further analysis of the informal sector created due to trade reforms measure would
surely lead to fascinating discoveries. This then will give a clearer perspective of the safety net
policies that should be in place for those displaced due to the aftermaths of trade reforms.
Further studies could also include possible policies that should be put in place in
Malaysia after analyzing which safety net measures have been put in place to protect displaced
workers due to trade reforms episodes.
Last but not least, from all the analytical investigation undergone using both the
Household Income Data and the Annual Manufacturing Survey, I found that wage inequality
between the skilled and unskilled workers have decreased economy wide from 1989-2009.
However further inspection and investigation using the plant-level data from 1990-2010, have
suggested that wage inequality between the skilled and unskilled workers have somewhat
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increased. This mix of findings is an interesting one indeed. Future work on this subject could
also focus on why there is such a difference between economy-wide and sector-specific findings
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Industry Share in Overall Employment and Share of Skilled Workers in Different Industries from
1989 - 2009
MIC 1970
1989 1999 1989 1999
111 8.85 4.36 14.39 14.39
112 0.65 0.27 22.86 22.86
121 0.09 0.09 11.02 27.27
122 0.92 0.56 11.12 25.36
130 0.48 0.54 13.41 11.59
Average change -1.03 5.73
MIC 1970 Share of skilled workers in industry
1989 1999 1989 1999
220 0.28 0.27 61.11 88.23
230 0.25 0.04 14.28 60
290 0.16 0.24 12.91 35.48
Average change 2.47 26.35
MIC 1970 Share of skilled workers in industry
1989 1999 1989 1999
311 1.90 1.62 25.61 38.65
312 0.32 0.57 19.35 27.4
313 0.22 0.23 42.85 44.83
314 0.11 0.09 47.62 18.18
321 0.81 0.79 31.01 33.66
322 2.25 1.40 16.41 28.5
323 0.11 0.05 9.09 42.86
324 0.12 0.17 8.7 40.91
331 2.42 2.25 13.15 26.83
332 1.02 1.31 6.57 25.75
341 0.38 0.51 37.33 40.01
342 0.89 0.85 43.92 63.3
351 0.27 0.41 48.08 57.7
352 0.46 0.41 41.58 59.63
353 0.14 0.23 64.29 82.76
355 1.24 1.14 28.63 43.83
356 0.81 0.88 28.66 44.65
361 0.15 0.09 33.34 54.54
362 0.21 0.21 33.33 33.33
369 0.60 0.82 17.09 38.09
371 0.33 0.65 32.31 39.75
372 0.11 0.10 28.57 30.77
381 1.33 1.43 23.16 43.41
382 0.56 0.93 46.37 58.82
383 3.72 8.49 51.38 64.55
384 0.86 0.94 39.88 63.33
385 0.19 0.23 54.05 62.07
390 0.64 0.37 32.8 40.43
Share of skilled workers in industryIndustry Share in Overall Employment
Industry Share in Overall Employment
Industry Share in Overall Employment
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Industry Share in Overall Employment and Share of Skilled Workers in Different Industries from
2004 - 2009
MSIC 2000
2004 2009 2004 2009
111 0.153823616 0.32 80.96 86.66
112 0.095224143 0.05 84.61 100
132 0.029299736 0.01 75 50
141 0.219748022 0.19 33.33 51.85
142 0.007324934 0.02 0 66.66
151 1.223263991 1.18 34.14 57.83
152 0.109874011 0.09 73.34 61.53
153 0.168473484 0.18 60.87 56
154 1.113389979 1.12 42.76 56.68
160 0.095224143 0.06 15.38 44.44
171 0.19777322 0.10 55.56 78.57
172 0.278347495 0.15 55.26 66.66
173 0.021974802 0.01 66.67 100
181 0.871667155 0.74 47.06 52.88
191 0.058599473 0.03 50 75
192 0.087899209 0.08 33.33 45.45
Average change -0.06 17.53
Industry Employment
MSIC 2000
2004 2009 2004 2009
201 0.871667155 0.81 31.09 34.21
202 0.776443012 0.75 41.52 46.67
210 0.629944331 0.49 52.32 56.53
221 0.146498682 0.17 65 91.66
222 0.424846176 0.46 75.86 73.44
223 0.021974802 0.01 33.33 100
232 0.344271902 0.43 89.36 83.61
241 0.241722824 0.22 63.64 70.97
242 0.512745385 0.46 70 75.38
251 0.813067682 0.80 50.44 61.61
252 0.966891298 0.83 52.29 64.65
261 0.087899209 0.09 66.67 46.15
269 0.900966891 0.62 41.47 55.18
271 0.739818342 0.80 54.45 62.49
272 0.19777322 0.04 59.25 50
273 0.102549077 0.03 35.71 75
281 0.483445649 0.58 46.98 75
289 0.35892177 0.38 59.18 58.54
291 0.285672429 0.31 51.27 69.77
292 0.263697627 0.35 50 67.34
293 0.212423088 0.24 75.86 66.66
300 0.908291825 0.83 75.81 75.81
Average change 0.01 5.20
Industry Share in Overall Employment Share of skilled workers in industry
Industry Share in Overall Employment Share of skilled workers in industry
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Estimation of Wages from 1989-1997
1989 1992 1995 1997
Age 0.09*** 0.08*** 0.08*** 0.03***
(0.002) (0.002) (0.0026) (0.003)
Age-squared -0.001*** -0.001*** -0.001 0.000
(0.00003) (0.00003) (0.00003)*** (0.00003)***
Male 0.33*** 0.30*** 0.28*** 0.18***
(0.01) (0.01) (0.011) (0.015)
Married 0.19*** 0.15*** 0.12*** 0.05***
(0.01) (0.011) (0.012) (0.015)
Chinese 0.03*** 0.32*** 0.36*** 0.31***
(0.01) (0.01) (0.011) (0.014)
Head of household 0.12*** 0.12*** 0.13*** 0.07***
(0.010) (0.011) (0.012) (0.015)
Kuala Lumpur 0.22*** 0.41*** 0.41*** 0.52***
(0 .018) (0.022) (0.023) (0.031)
PMR 0.22*** 0.21*** 0.17*** 0.17***
(0.013) (0.012) (0.014) (0.018)
Degree 1.29*** 1.30*** 1.23*** 0.85***
(0.024) (0.023) (0.025) (0.031)
Urban 0.07*** 0.11*** 0.09*** 0.07***
(0.009) (0.01) (0.01) (0.013)
Agriculture -0.26*** -0.18*** -0.16*** -0.17***
(0.015) (0.016) (0.02) (0.025)
Manufacturing 0.04*** 0.02* 0.02* -0.04**
(0.013) (0.012) (0.013) (0.017)
Professional & Technicians 0.25*** 0.23*** 0.21*** 0.15***
(0.016) (0.016) (0.016) (0.022)
Administrative Workers 0.19*** 0.12*** 0.10*** 0.13***
(0.014) (0.014) (0.015) (0.02)
Production Workers 0.003*** 0.03*** 0.03** 0.03
(0.012) (0.013) (0.014) (0.02)
Employer 0.06** 0.19** 0.21*** -0.01
(0.03) (0.036) (0.049) (0.031)
Employee 1.59*** 1.49*** 1.39*** 0.32***
(0.02) (0.02) (0.03) (0.03)
Observations 20479 20407 13822 14900
R-squared 0.69 0.62 0.6 0.3
Industry Indicator Yes Yes Yes Yes
Source: Author`s calculation using the Household Income Survey Data provided by EPU.
233
Estimation of Wages from 1999-2009
1999 2004 2007 2009
Age 0.08*** 0.08*** 0.09*** 0.09***
(0.003) (0.003) (0.003) (0.003)
Age-squared -0.001*** -0.001*** -0.001*** -0.001***
(0.00003) (0.00003) (0.00004) (0.00004)
Male 0.28*** 0.24*** 0.19*** 0.19***
(0.012) (0.012) (0.01) (0.013)
Married 0.13*** 0.15*** 0.21 0.21***
(0.012) (0.013) (0.01) (0.013)
Chinese 0.38*** 0.34*** 0.32*** 0.35***
(0.011) (0.012) (0.013) (0.014)
Head of household 0.11*** 0.13*** 0.15*** 0.15***
(0.013) (0.013) (0.014) (0.014)
Selangor 0.45*** 0.37*** 0.37*** 0.39***
(0.022) (0.02) (0.021) (0.025)
Kuala Lumpur 0.51*** 0.39*** 0.33*** 0.35***
(0.025) (0.02) (0.025) (0.022)
PMR 0.20*** 0.21*** -0.16*** -0.15***
(0.015) (0.02) (0.017) (0.017)
Degree 1.25*** 1.17*** 0.45*** 0.45
(0.024) (0.02) (0.02) (0.02)***
Urban 0.09*** 0.14*** 0.19*** 0.22***
(0.01) (0.01) (0.012) (0.011)
Agriculture -0.17*** -0.19*** -0.23*** -0.42***
(0.022) (0.02) (0.023) (0.067)
Manufacturing 0.06*** 0.01 0.01*** 0.18***
(0.013) (0.01) (0.01) (0.052)
Professional & Technicians 0.13*** 0.18*** 0.74*** 0.74***
(0.017) (0.02) (0.021) (0.017)
Administrative Workers 0.11*** 0.08*** 0.07*** 0.07***
(0.015) (0.02) (0.017) (0.016)
Production Workers 0.02* -0.06*** -0.13*** -0.13****
(0.014) (0.01) (0.016) (0.015)
Employer 0.31*** 0.26*** 1.84*** -0.64***
(0.061) (0.07) (0.09) (0.233)
Employee 1.43 1.45 1.14 0.42
(0.04)*** (0.05)*** (0.066)*** (0.23)***
Observations 13082 13746 14096 14020
R-squared 0.59 0.54 0.44 0.43
Industry Indicator Yes Yes Yes Yes
Source: Author`s calculation using the Household Income Survey Data provided by EPU.
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Estimation of Wages from 1989-1997: Simplified Version (Stage 1 and 2 Combined)
1989 1992 1995 1997
Age 0.07 0.06 0.05 0.03
(0.0042)*** (0.0043)*** (0.005)*** (0.006)***
Age squared -0.001 -0.0007 -0.0007 -0.00031
(0.00005)*** (0.000054)*** (0.00006)*** (0.0003)***
Male 0.43 0.39 0.37 0.23
(0.021)*** (0.021)*** (0.025)*** (0.034)***
Married 0.13 0.12 0.12 0.02
(0.0217)*** (0.022)*** (0.025)*** (0.034)***
Chinese 0.34 0.40 0.44 0.36
(0.022)*** (0.022)*** (0.025)*** (0.034)***
Indians 0.12 0.14 0.09 -0.002
(0.027)*** (0.027)*** (0.031)*** (0.05)
Head of household 0.11 0.14 0.13 0.02
(0.023)*** (0.022)*** (0.026)*** (0.037)**
Urban 0.06 0.1 0.08 0.08
(0.021)*** (0.02)*** (0.02)*** (0.031)***
Selangor 0.01 0.02 0.18 0.31
(0.03) (0.03) (0.036)*** (0.052)***
KL 0.07 0.057 0.29 0.36
(0.042)*** (0.048)** (0.051)*** (0.078)***
PMR 0.09 0.21 0.10 0.18
(0.032)*** (0.027)*** (0.028)*** (0.041)***
Degree 0.95 0.80 1.20 0.90
(0.082)*** (0.081)*** (0.11)*** (0.11)***
Professional 0.22 0.54 0.48 0.39
(0.10)*** (0.08)*** (0.094)*** (0.11)***
Production -0.26 0.10 0.12 0.13
(0.083)*** (0.06) (0.08) (0.085)***
Employer -0.12 0.014 -0.18 0.76
(0.056)** (0.07) (0.11)* (0.16)***
Employee 1.47 1.30 1.01 0.96
(0.051)*** (0.066)*** (0.103)*** (0.16)***
Tariff -0.002 0.001 -0.002 -0.002
(0.002) (0.002) (0.003) (0.004)***
Observations 5048 5328 2979 2933
R-squared 0.66 0.59 0.61 0.31
Industry Indicators Yes Yes Yes Yes
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Estimation of Wages from 1999-2009: Simplified Version (Stage 1 and 2 Combined)
1999 2004 2007 2009
Age 0.07*** 0.059*** 0.059*** 0.062***
(0.006) (0.004) (0.004) (0.004)
Age-squared -0.0008*** -0.0007*** -0.0007*** -0.00068***
(0.00007) (0.00005) (0.00005) (0.00005)
Male 0.36*** 0.28*** 0.28*** 0.28***
(0.027) (0.02) (0.02) (0.02)
Married 0.06** 0.08*** 0.08*** 0.12***
(0.03 (0.02) (0.02) (0.02)
Chinese 0.39*** 0.36*** 0.36*** 0.34***
(0.027) (0.02) (0.02) (0.021)
Indians 0.09*** 0.04 0.04 0.04
(0.034) (0.03) (0.03) (0.03)
Head of
household
0.16*** 0.14*** 0.14*** 0.13***
(0.028) (0.022) (0.02) (0.02)
Urban 0.10*** 0.15*** 0.15*** 0.12***
(0.024) (0.018) (0.02) (0.017)
Selangor 0.35*** 0.41*** 0.41*** 0.28***
(0.04) (0.031) (0.031) (0.028)
KL 0.41*** 0.38*** 0.38*** 0.32***
(0.065) (0.051) (0.051) (0.049)
PMR 0.17*** 0.14*** 0.14*** 0.08***
(0.03) (0.025) (0.025) (0.025)
Degree 1.07*** 0.75*** 0.76*** 0.52***
(0.084) (0.058) (0.06) (0.04)
Professional 0.15 2.67*** 2.67*** 0.59
(0.10) (0.51) (0.51) (0.48)
Production -0.12 2.10*** 2.11*** -0.02
(0.09) (0.51) (0.51) (0.48)
Employer 0.65*** -0.61*** -0.62*** -0.75***
(0.13) (0.18) (0.18) (0.28)
Employee 1.83*** 0.45*** 0.45*** 0.07
(0.12) (0.17) (0.17) (0.28)
Tariff -0.006*** -0.007*** -0.007*** -0.003
(0.003) (0.002) (0.002) (0.002)
Observations 2608 4213 4213 4117
R-squared 0.64 0.61 0.61 0.63
Industry
Indicators
Yes Yes Yes Yes
Source: Author`s calculation using the Household Income Survey Data provided by EPU.
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Joint test outcome for Chapter 6 Analysis (Wald Test)
Dep. Variable = ln(ws) 1 2 3 4
Log M&E price -1.42*** -1.19 -1.18
(0.21) (0.83) (0.82)
Log M&E price * MediumFirm 8.58*** 1.38* 1.16
(0.31) (0.82) (0.80)
Log M&E price * LargeFirm 10.75*** 1.2 1.11
(0.30) (0.84) (0.83)
Share input imports 0.012** 0.014*** 0.009
(0.004) (0.004) (0.004)
Log output MFNtariffs -0.06*** -0.07*** -0.045***
(0.012) (0.013) (0.015)
Log output MFNtariffs * Share
exp. -0.015* -0.02** -0.03***
(0.008) (0.008) (0.01)








Year fixed effects no no no yes
Obs. 22091 2460 2460 2460
Wald test 1652*** 309*** 316*** 538***
R-squared 0.008 0.18 0.18 0.21
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Joint test outcome for Chapter 6 Analysis (Wald Test)
Dep. Variable = ln(wu) 1 2 3 4
Log M&E price -1.43*** 3.96*** 4.7***
(0.16) (0.95) (0.95)
Log M&E price * MediumFirm 4.29*** -3.92*** -4.35***
(0.24) (0.93) (0.92)
Log M&E price * LargeFirm 7.16*** -3.74*** -4.44***
(0.23) (0.95) (0.95)
Share input imports 0.02*** 0.013*** 0.006
(0.005) (0.005) (0.005)
Log output MFNtariffs -0.03** -0.032** 0.003
(0.015) (0.014) (0.015)
Log output MFNtariffs * Share
exp. -0.04*** -0.02** -0.03***
(0.01) (0.009) (0.01)








Year fixed effects no no no yes
Obs. 22091 22091 2460 2460
Wald test 4205*** 409*** 409*** 534***
R-squared 0.065 0.13 0.086 0.11
